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ON GUARD IN INDEPENDENCE SQUARE 


— About 75 feet away from Independence Hall, in the park to the south, stand R. D. Wood 
Hydrants like sentinels on duty. While their proximity to the Nation’s most revered 
historic monument does not necessarily imply endorsement, we nevertheless like to 
think of them there, on guard night and day against the fire that could destroy what 
Gen. Howe saw fit to spare, and Clinton too, in the British occupation. But R. D. Wood 
Hydrants need no endorsement. For over a century they have shown themselves to be 
in constant readiness for any emergency. Of simple, ingenious design and rugged 
construction, R. D. Wood Hydrants are protected against ice and sediment—function 
smoothly when the engines arrive. There could be no better protection for any com- 
munity than R. D. Wood Hydrants—and there could be no better protection for the 
birthplace of the U.S.A. 


Conform to A.W.W.A. specifications 


R. D. WOOD) Pwbiic Bidg. 
Cc oO M PA N VY Independence Square 


Established in 1803 ; Philadelphia 5, Pa. 


3 Manufacturers of ‘‘Sand-Spun"’ Pipe (centrifugally cast in sand molds) 
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PILE SLEEVE OR PIPELINE 


_ _ * As LOCK JOINT PIPE COMPANY products for a variety of purposes are offered on 
; arg. world-wide market. The majestic New York skyline looks down on a bargeload 

Pv of 144” Lock Joint Concrete Subaqueous Pipe en route to a metropolitan sewer out- 

; fall project, as well as on Lock Joint Concrete Pile Sleeves being installed for the 


15,000 feet up on the bleak slopes of the Andes, the installation of 40 miles of 
Lock Joint Concrete Pressure Pipe made vital water available to the Southern Peru 
Copper Company's $300,000,000 mining enterprise. 


_ §o it is threughout the world. Lock Joint products are bringing fertility to the 
Negev Desert. Additional water flows to thriving Cape Town through a Lock Joint 
supply line. Lock Joint transmission and distribution mains as well as sewer lines 
help meet greatly increased demands in booming Caracas. These are only a few of 
the thousands of communities at home and breed complete satisfaction 


by Lock Joint Pipe Company. 


my 


LOCK JOINT 


wis LOCK JOINT PIPE Co. 


WAGE East Orange, New Jersey 
M f AMERICA NCRETE PR RE P. 
ONCRETE PIPE ember of the AMERICAN CO ESSURE PIPE AGSSSIATION 
Sales Offices: Chicago, Ill. e Columbia. S.C. ¢ Denver, Col. ¢ Detroit, Mich. « Hartford, Conn. 
Kansas City, Kan. ¢ Perryman, Md. « St. Paul, Minn. ¢ Winter Park, Fla. 
Pressure Water Sewer e REINFORCED CONCRETE PIPE « Culvert Subaqueous 
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Ace Pipe Cleaning, Inc 
Alabama Pipe Co. 


Allied Chemical Corp.. General ( Chemical 
4 


Div. 

Allied Chemical Corp., Plastics & Coal 
Chemicals Div. .... 

Allis-Chalmers Mfg. Co.... 


Allis-Chalmers Mfg. Co., Hydraulic Div. 
4 


American Agricultural Chemical Co.... . 


American Cast Iron Pipe Co......... .20, 
American Concrete Pressure Pipe Assn. . 16, 


American — Co., Process Chemi- 


American ard Rubber Co 
American Pipe & Construction Co..... 
American Well Works 

Anaconda American Brass Co. 

Andrich Water Specialty Co. .......... 
Anthracite Equipment Corp 

Aqua Survey & Instrument Co 
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B-I-F Industries, Inc 


....5, 44, 54, 70, 76, 84, 90, 100 
71 
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B-I-F FLOW-RATE CONTROLLERS 
WORK BETTER, COST LESS! 


Eliminate expensive secondary controls and accessories! 


ants Don’t let electrical power or air supply failures stop your 
- operation! This rugged, life-of-bond rate controller pro- 
vides positive control and measurement of effluent 
flows. So well conceived was the original 
design that many units have operated con- 
tinuously for over thirty years... with opti- 
mum results ... without breakdowns! 2 


There is no better way to do the job! Model RCE 
direct acting Rate-of-Flow Controllers cost less to install 
and maintain... permit flexible piping layouts . . . have 


25% to 100% of maximum mn cogadiy), and are available 
in 3” to 24” standard pipe sizes. 


Industries | 


BUILDERS-PROVIDENCE * PROPORTIONEERS OMEGA 


METERS * FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 


Request Bulletin 600-G6B for complete details. Write 


B-I-F Industries, Inc., 365 Harris Ave., Providence 1, 


Rhode Island. 
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AL CONFERENCE 


@ 


June 4-9, 1961 


_ AWWA SECTIONS 


Apr. 12-14—Kansas Section, at 
Baker Hotel, Hutchinson. Secretary, 
Harry W. Badley, Representative, 
Neptune Meter Co., 119 W. Cloud, 
Salina. 


Apr. 14—California Section, at Bilt- 
more Hotel, Santa Barbara. Secre- 
tary, Frank F. Watters, Hydr. Engr., 
State Public Utilities Com., State Bldg., 
Civic Center, San Francisco. 


Apr. 19-21—Nebraska Section, at 
Cornhusker Hotel, Lincoln. Secretary, 
Joseph J. Rossbach, Metropolitan Util- 
ities, 18th & Harney Sts., Omaha. 


Apr. 20-22—Arizona Section, at 
San Marcus Hotel, Chandler. Secre- 
tary, A. D. Cox, Jr., Secy. & Comp- 
troller, Arizona Water Co., Box 5347, 
Phoenix. 


Apr. 23-26—Southeastern Section, 
at Poinsett Hotel, Greenville, S.C. 
Secretary, N. M. deJarnette, 96 Pop- 
lar St., N.W., Atlanta, Ga. 


Apr. 26-29—Pacific Northwest Sec- 
tion, at Empress Hotel, Victoria, B.C. 
Secretary, Fred D. Jones, W. 2108 
Maxwell Ave., Spokane, Wash. 


Jun. 1-3—Canadian Section, at 
Prince Edward Hotel, Windsor, Ont. 
Secretary, A. E. Berry, 72 Grenville 
St., Toronto, Ont. 


Jun. 20-22—Pennsylvania Section, 
at Galen Hall Hotel, Wernersville. 
Secretary, L. S. Morgan, County 
Health Dept., 50 N. Main St., Doyles- 
town. 


Jun. 27—New Jersey Section, at 
North Jersey Country Club, Wayne. 
Secretary, A. F. Pleibel, Dist. Sales 
Mgr., R. D. Wood Co., 683 Prospect 
St., Maplewood. 


Fall 1961 H 


Sep. 11-13—Kentucky-Tennessee Sec., 
Louisville, Ky. 


Sep. 13-14—New 
Lake. 


Sep. 13-15—North Central Sec., Minne- 
apolis, Minn. 


Saranac 


York Sec., 


(Continued on page 8) 
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EDDY Fire Hydrant 


improved, streamlined, 
modernized 


Optional break-flange 


EDDY 


e Large diameter barrel 
Check Valves 
New self-sealing main 
re Completely new designs of horizon- 
valve packing tal swing check valves are available 
in sizes from 4 through 12 inches. 
They operate dependably in either 
vertical or horizontal positions and 
incorporate construction features 
e Closes against pressure which provide unusual flexibility of 
operation. These valves may be 
e Underwriters’ listed converted in the field from plain to 
single- or double-lever operation 
¢ Standardized, inter- to meet changing requirements. 
changeable parts Other check valves up to 24 inches. 


e Requires no lubrication 


e Opens with pressure 


EDDY Gate Valves 


In addition to the regular line of EDDY Taper Seat AWWA 
gate valves, EDDY now offers a newly designed parallel seat 
AWWA gate valve in sizes through 12 inches. This valve 
has been specifically engineered to provide long, trouble- 
free service. Working parts are designed with heavy, thick 
section and large seating surfaces for dependable 
operation and improved wearing qualities. The valve 

has two-point, free-floating wedging for minimum 
friction and maximum operating ease. Other AWWA 

gate valves are available through 48 inches. 


Whatever your waterworks requirements, it will pay you to 
have full information on the complete EDDY line of valves 
and hydrants. 


EDDY COMPANY WATERFORD 


NEW YORK 
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(Continued from page 6) 


Sep. 20-22—South Dakota Sec., Rapid Write: Lawrence Ragan, Public Rela- 
City. tions Dept., DePaul Univ., 25 E. Jack- 
son Blvd., Chicago 4. 


Sep. 25-26—Canadian Sec., Maritime 
Branch, Moncton, N.B. May 23—Jun. 1—5th Congress, Inter- 
; : ' national Water Supply Assn., Congress 
Sep. 27-29—Wisconsin Sec., Milwaukee. Hall, West Berlin, Germany. 


Sep. 28—Connecticut Sec. 


Jun. 9-17—13th International Chemical 


Oct. 1-3—Missouri Sec., Springfield. Engineering Exposition and Congress, 
Frankfurt Am Main, Germany. 


Oct. 2-4—Rocky Mountain Sec., Taos, - 
N.M. Jun. 18-23—AIEE, Ithaca, N.Y. 

Oct. 4-6—Virginia Sec., Roanoke. Jun. 26-Jul. 1—7th Congress, Inter- 


national Committee on Large Dams, 
Rome, Italy. 


_ 25-30—ASTM Annual Meeting, At- 


Biloxi, Miss. 2 
Oct. 15-18—Southwest Sec., San An- SHORT COURSES f pve. 
tonio, Tex. 1961 


Oct. 18-20—Iowa Sec., Cedar Rapids. Apr. 23-28—T raining course on “En- 
_99__Cali : vironmental Health Aspects of Health 

Oct. 25-27—California Sec., Sacramento. Mobilization,” OCDM Staff College, 
Oct. 25-27—Ohio Sec., Toledo. Battle Creek, Mich., sponsored by the 
USPHS Div. of Health Mobilization. 


Oct. 5-6—Intermountain Sec., Twin 
Falls, Idaho. 


Oct. 25-28—New Jersey Sec., Atlantic Write: Mrs. Jean M. Nowak, Informa- 
City. tion Officer. Div. of Health Mobiliza- 
Oct. 29-Nov. 1—Florida Sec., Orlando. tion, USPHS, Washington 25, D.C. 
Nov. 1-3—Chesapeake Sec., Baltimore, Jun. 6-8—Sth Annual Appalachian Un- 
Md. derground Corrosion Short Course, 
West Virginia University, Morgan- 
Nov. 13-15—-North Carolina Sec., Ashe- town, W.Va. Write: John H. Alm, 
ville. Rm. 605, 2 Gateway Center, Pitts- 


5 burgh 22, Pa. 
OTHER ORGANIZATIONS 
i Jun. 19-21—Rudolfs Research Confer- 


an 1961 ence, Rutgers University, New Bruns- 


May 2-4—16th Annual Industrial Waste wick, N.J._ Write: H. Heukelekian, 


Conference, Memorial Center, Purdue Chairman, Dept. of Sanitation, Rutgers 
Univ., Lafayette, Ind. Write: Don E University, New Branewich, 


= Bloodgood, Prof. of San. Eng., Purdue Jun. 19-30—Training Course on “Aquatic 
Univ., Lafayette. Biology for Engineers,” Robert A. Taft 
Maw Sanitary Engineering Center, Cincin- 
ee ater Pol- nati, Ohio. Write: Chief, Training 
lution in the Great Lakes Area,” spon- Program, 4676 Columbia Pkwy., Cin- 


i“ sored by DePaul University, at the cinnati 26, Ohio (or to USPHS re- 


Pick-Congress Hotel, Chicago, Ill. gional office) 
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* More for your Dollar 

* Low Initial Cost 

* Low Maintenance 

for further information on all 


Tanks wr “ite to: 


1909 NORTH EAST 137TH AVENUE 
PORTLAND 30, OREGON 


* Simplicity of Erection 
* No Painting Required | 


* Natural Insulation Properties 
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use your present equipment and 


low-cost Carox* Potassium Permanganate 


Oxidize away those two difficult water problems: tastes and odors; stain- 
causing iron and manganese. With CaRox Potassium Permanganate and your 
existing equipment, you can readily supply quality water. CAROx water 
treatment usually costs far less than other prevalent techniques for eliminating 
these problems. 

Potassium Permanganate can be used effectively in large or small water 

treatment systems. By oxidation and adsorption it removes musty, earthy, 
woody, moldy, swampy, grassy, and fishy tastes and odors; destroys 
phenols, chlorophenols, acrylates, hydrogen sulphide, mercaptans, 
organic herbicides, fungicides, and insecticides. It rapidly oxidizes 
soluble iron and manganese which are then removed by filtration 
and/or sedimentation. 
CaROx is easy to handle, non-corrosive, and requires minimum 
storage space. It is an effective biocide and provides a 
coagulant-aid, minimizing quantity requirements on other 
chemicals. 
If you'd like further information about using CAROx 
for quality water, write Carus Chemical Com- 
pany, Inc., 1379 Eighth Street, LaSalle, 
Illinois, or phone CA 3-1500. 
*TRADE MARK 
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WHAT Price WATER? is a 12-page, 4x9-in. booklet that calls te the attes- 
tion of the reader the real value of public water supply. Comparing 1940 
prices of a number of other common items with today’s, it also presents a 
comparison of the 1940 costs of water works facilities with present ones as 
an indication that water rates must be boosted. Designed to fit in a standard 
No. 10 business envelope, the booklet sells at prices ranging from 10¢ to 24¢ 
per copy. Imprints of your name and address as well as your rate per 
thousand gallons or cubic feet can be provided on lots of 500 or more Ask 
for sample 


Since their introduction in 1954, the Willing Water jewelry items have been most popular 
as awards, gifts, and good will builders. Presenting a blue-faced Willie in full stride, the 
emblem has made a hit as a lapel button as well as a decoration on a number of jewelry items. Included in the list of 
items now available are: 


AW-1 Lapel Emblem (screw-back) $ 75 AW-8 Shortie Tie Clip (rhodium plated alligator elip)$1.85 

AW-2 Lapel Pin (joint pin & safety catch) 73 AW-9 Money Clip (rhodium plated) 2.76 

AW-3 Key Chain (spiral mesh chain and spring-lock AW.-10 Cuff Links (rhodium plated disks) nnn Oe 
holder) 1.25 


AW.11 Earrings (screw type) ......... 


AW-5 Zippo Cigarette Lighter (brush finish, boxed) 3.15 


Willing Water Service Buttons 


The popularity of Willing Water lapel emblems has led to the design of a special button 
for recognition of tenure. The design shown at the left was prepared on the request of the 
Alliance, Ohio, Water Department, which now uses the service buttons. It is now available 
to you, with your company name engraved on it. Minimum order is 25 buttons or pins. On such an order a die charge 
of $17.60 is made for inserting your company name. The pins (with joint pin and safety catch) or buttons (with 
eerew-back) are priced as follows: 


5 
+ & Gold filled 2.00 


The minimum quantity (25) may be assorted as to years of service and as to metal used. Please specify clearly the 
samber ef esch type required with pins (for female employees) and with screw backs. 


_ AMERICAN WATER WORKS ASSOCIATION 


2 Park Avenue eed New York 16, N.Y. 


what 
price 
water? 
Willing Water Jewelry 
~ 
Wate ewelry 
| 
ia 


A striking example of fine appearance and exacting 
craftsmanship is this PDM Steel Reservoir built for the 
Municipal Authority of the Borough of West View, Pa., 
in a high-value residential district. An entire hilltop was 
removed to make room for the 5,000,000 gallon struc- 
ture, special architectural detailing employed for visual 
appeal, and a two-tone blue color scheme applied to 
complete a most unusual and applauded neighborhood 
feature. ¢ Do you have a particular water storage prob- 
lem? Let us discuss it with you! 


s 5,000,000 Gallon Reservoir, 150 ft diameter by 40 ft high, built for the Municipal Authority of the Borough of West 
- View, Pa. in Ross Twp., Allegheny County. Structure designed by William Murdoch, Consulting Engineer, Pittsburgh, Pa. 


PDM Pittsburgh-Des Moines Steel Company 
Plants at PITTSBURGH, WARREN, BRISTOL, PA. « BALTIMORE « BIRMINGHAM + DES MOINES 


PROVO, UTAH « CASPER, WYO. « SANTA CLARA, FRESNO, STOCKTON, CALIF. 


Sales Offices: 
PITTSBURGH (25) 3424 Neville Island DES MOINES (8) 925 Tuttle Street 
[ RESERVOIRS BALTIMORE (26) Curtis Bay Station DENVER (2) 323 Railway Exchange Bidg. 
NEW YORK (17) . Suite 2721, 200 E. 42nd St. DALLAS (1) Suite 1729, Southland Center 
(NEWARK (2) 744 Broad St. Suite 332, 500 Wall St. 
(CHICAGO (3) 628 First National Bank Bidg. 631 Alviso Road 
ATLANTA (5) 361 E. Paces Ferry Rd., N.E. EL MONTE, CALIF. P. O. Box 2012 
JACKSONVILLE (7) 4066 Ferrarra Road PROVO, UTAH P. O. Box 310 
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“Only The Best” 


For ordering dependable 
and proven pipe line equip- 
ment, consult your latest 
Pollard Catalog #27. 


Included in the #27 
Catalog, and displayed on 
this page, are the M-Scope 
Transistorized Combination 
Leak Detector and Pipe 
Locator, Audio-Scope, Geo- 
phone Leak Detectors, T-10 
Electronic Box Locator, 
Aqua Valve Box Locator and 
Magnetic Dipping Needles 
for locating service boxes. 


Hundreds of water de- 
partments all over the 
country are using Pollard 
“one order” service. You, 
too, can enjoy the advan- 
tages of ordering from the 
nation’s #1 source for de- 
pendable pipe line equip- 
ment. 


PIPE LINE EQUIPMENT 


HON Place your next order with POLLARD chicos Ue 


NEW HYDE PARK + NEW YORK 


Gas Buildir 
Building, 


Branch Office 


PIPE LINE EQUIPMENT 


PIPE LINE EQUIPMENT PHONE: PIONEER 6.0642 
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“Out of sight—out of mind” can be a mighty expensive philosophy 
in any water distribution system. The above unretouched 
photograph proves this point. It shows a badly tuberculated 


eight inch main whose inside diameter was reduced to an average 
of almost 4.5 inches. Resultant higher pumping costs with reduced 
pressure and carrying capacity make it costly to tolerate such 
conditions. That is why the savings effected in reduced pumping costs 
frequently pay for the low cost of National water main cleaning. 


Since there’s never a charge or obligation to inspect your. tits 
mains, call National now! 


TIONAL WATER MAIN CLEANING COMPANY = 
50 Church Street + New York, N.Y. ni 
EASTERN SALES REPRESENTATIVE FOR PIPE LININGS, INC. a, 


333 Candler Building, Atlanta 3, Georgia; 920 Grayson St., Berkeley, Calif.; 115 Peterboro St., 
Boston 15, Mass.; 533 Hollis Road, Charlotte, N. C.; 8 S. Dearborn St., Rm. 808, Chicago 3, 
Ill.; P. O. Box 385, Decatur, Ga.; 2024 Merced Ave., El Monte, Calif.; 315 N. Crescent St., 
Flandreau, South Dakota; 3707 Madison Ave., Kansas City, Missouri; 200 Lumber Exchange 
Bidg., Minneapolis 1, Minn.; 510 Standard Oil Bldg., Omaha 2, Nebraska; 2910 W. Clay 
Street, Richmond 21, Va.; 502 West 3rd South, Salt Lake City 10, Utah; 204 Slayton St., 
Signal Mountain, Tenn., 424 S. Yale Avenue, Villa Park, Illinois; 7445 Chester Avenue, 
Montreal, Canada; 576 Wall Street, Winnipeg, Manitoba, Canada; Apartado de Correos 
No. 5, Bogota, Colombia; Apartado 561, Caracas, Venezuela; P. O. Box 531, Havana, Cuba; 
Marquinaria, Apartado 2184, San Juan 10, Puerto Rico; Bolivar 441-A, Marafi., Lima, Peru 
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First and last it pays to make concrete plans for your community 
with the best possible medium for water transmission—CONCRETE 
PRESSURE PIPE. 


: 
Veh 


demands concrete planning | 


Why are so many communities turning to 
concrete pressure pipe for their main water 
lifeline of the future? Farsighted waterworks 
authorities recognize that the present criti- 
cal demands, brought about by our recent 
population and industrial explosion, may 
easily be doubled within the next 25 years. 

They also recognize that, with concrete 
pressure pipe, plans for the future are laid 
on a solid foundation of an exceptional life 
span, minimum maintenance requirements 
and virtually no replacement costs. But most 
of all, their planning can be accurate, be- 
cause concrete pressure pipe’s initial high 


CONCRETE PRESSURE 


carrying capacity will remain unimpaired in 
years to come when demands on the line will 
be highest. 


WATER FOR GENERATIONS TO COME 


PIPE ASSOCIATION 


228 North LaSalle Street © Chicago 1, Illinois 


Your community's future 
a 
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when you invest 


get the 


Split case or frost proof 


Offices in principal cities 


GAMON METER DIVISION 


NEWARK NEW JERSEY 


WORTHINGTON 
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WATER TANK MAINTENANCE 


* 


Performance guaranteed by a nationally known 


Surety Company 


We pioneered annual maintenance which 
_ —Costs less to the customer 
-—Assures trained workmen 
 —Assures quality results 
—Provides emergency services 


Cleaning, rust prevention and painting of elevated tanks is se 
specialty. Our program supplements cathodic control systems 
(if in use). 


Because of inspection difficulties, buyers must rely on the integ- 
rity of the company with whom they do business. Only Na- 
tional Tank Maintenance Corporation backs up its mainte- 
nance senmeanes by a surety performance bond. 


OFFERED ONLY BY 


NATIONAL TANK MAINTENANCE CORPORATION 
at UPPO 1006 


va, Des Moines, lowa 
CHerry 3-8694 


~ Write, Telephone, or Wire Collect 


“Every Job a Reference” 
| 
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Cast iron pipe was used three times 
more than any other piping according 
to 475 builders surveyed recently on 
the many thousands of feet of pipe 
installed in their projects over the 
last two years! 


DO YOU KNOW that President Kennedy’s great-grandfather landed in 
Boston in the late 1840’s . . . about the time that Boston’s first cast 
iron water mains were installed? That same cast iron pipe—installed 
in 1847—is still in service. It is not surprising that more than 100 
years later, cast iron pipe continues to be used extensively in Boston’s 
water distribution system. 


DO YOU KNOW that camels 
can go as long as two months 
without drinking water? For 
the rest of us, water is a daily 
necessity . . . residents of St. 
Louis, for example, consume 
226 million gallons of water 
on peak days, or 156,944 gal- 
lons per minute! 
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DO You KNOW that the AMERICAN 
Fastite Joint requires only a single 
joint component . . . a superior, 
double-sealing gasket . . . for each 18 
or 20-foot length of pipe? Each joint Dae crea 
on a 13-foot length of composition 5 
pipe requires two gaskets... 
a double joint with consequent double 
liability. 


DO YOU KNOW that service taps in 
cast iron pipe are far stronger than 
those in composition pipe? Direct 
force on the corporation cock in- 
stalled in 6” Class 150 AMERICAN 
cast iron pipe resulted in breaking 
the service cock at 1,640 pounds. 
The corporation cock was torn from 
the wall of a similar class and size 
composition pipe at 940 pounds. And 
the pipe wall failed! 
j 


AMERICAN CAST IR IRON PIPE CO. 
BIRMINGHAM ALABAMA 
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has the only 
complete service 


that means 


From top to bottom, you can depend on Layne 
for the most complete water service in the industry. 
This complete service provides undivided respon- 
sibility for the delivery of water... of the quality 
and in the quantity required. Over 75 years of 
growing service gives the skill and technical know- 
how which makes Layne First in the field of water. 


gineered and manufactured by Layne in Memphis, 
Tennessee and nowhere else. Because pumping needs 
vary, there is a Layne pump for every pumping 
requirement—from 30 to 100,000 G. P. M. in sizes 
from 4 to 42 inches. Layne Pumps include Deep 
Well and Short Coupled (oil or water lubricated), 
Propeller, Mixed Flow, Regular and “In-Line” 
_ Submersible 
wi The Layne Gravel Wall Well is an example of Layne 
experience, engineering and research. This gravel 
packing and 134 shutter screen employment affords 
larger screen openings, reduced friction, reduced 
draw down and pumping head. It increases specific 
capacity and makes for more effective retention | of 2 
native sands. 
sf Write for General Services Bulletin No. 10 : ae. 
LAYNE OFFERS COMPLETE WATER SERVICE: Initial Surveys e explorations e 
recommendations e site selection e foundation and soil-sampling e well drilling ¢ well 
casing and screen e pump design, manufacture and installation e construction of water 
systems e maintenance and service e chemical treatment of water wells e water 


treatment—all backed by Layne Research. Layne services do not replace, but coordinate 
with th ces of consulting, plant and city engineers. 


LAYNE & BOWLER, INC., MEMPHIS 
General Offices and Factory, Memphis 8, Tenn. 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 
Sales Representatives in Major Cities 
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1. REDUCE FILTER HOUSING SPACE 75% 


One installation after another proves you need 

about 75% less filter housing space for equiva- 
lent capacity when you use diatomite filtration 
with Johns-Manville Celite*. 

Also, diatomite’s lighter, smaller equipment 
permits you to use lower cost building methods 
ind materials. For example, a simple concrete 
slab with light framing and siding instead of a 
large reinforced concrete-and-brick building with 
built-in concrete filters#. 

Diatomite filter equipment is so compact 
because it provides a much iarger filter surface 
in proportion to size of equipment. In many 
cases, raw water can be filtered directly —pre- 
treatment facilities can be eliminated. For Celite 
removes more suspended solids, including 
amoebae and algae, and turbidity is usually 
much lower. 


Celite diatomite filtration equipment takes up 5 
only about one-quarter the space of equivalent- 


Mined by Johns-Manville from the world’s 
largest and purest commercial diatomite deposit, 
Celite is carefully processed for purity and uni- 
formity. It is available in a wide range of grades 
for best practical balance of clarity and flow rate 
with any suitable filter. For further information, 
see your nearby Celite engineer. For free techni- 
cal reprints and illustrated brochure 
write to Johns-Manville, Box 14, N.Y. 
16, N.Y. In Canada, Port Credit, Ont. 


JOUNS MANVILLE 


JM, 


*Celite is Johns-Manville’s registered trade mark for its diato- 
maceogus silica products. 


#See Comparison Studies of Diatomite and Sand Filtration by 
G. R. Bell, Journal American Water Works Association, 
September, 1956 or write for free reprint. 


JOHNS-MANVILLE 


2. USE LOWEB-COST CONSTRUCTION 
Smaller floor space needed for diatomite filtration 
= You save filtration construction dollars 
— i these 2 ways with Celite diatomite 7 
| 


WOULDN'T 
BUILD 
JUST 


HALF 


of the pipeline you've got! 


Neglected city and industrial water 
pipes fill with deposits like the picture 


on the right . . . cut down service, and — An 
increase fire insurance rates. No half. 
way methods will cut these rock-hard 


deposits . . . it takes Ace’s modern &§ 
power equipment. And Ace doesn’t 
merely open the lines... they clean 


them thoroughly, restoring them to their 
original capacity, at less cost fo you. ‘ 


Invesfigate now! 


CUSTOM-BUILT EQUIPMENT HANDLES 
ANY JOB, LARGE OR SMALL 


4000 East Truman Road, Kansas City 27, Missouri 
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CALL COLLECT... CHestnut 1-2891 

— Chestnut I- 

ce 
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FROM TOP TO BOTTOMS... 
SPECIFY LEOPOLD 


Leopold Glazed Tile Filter Bottoms. OF 


2 Leopold Fiberglass-Reinforced Plastic Wash Troughs. 
s Leopold Rotary Surface Washers, 


Lang 


50-year 
filter block 


F. B. LEOPOLD CO., INC., Zelienople, Pa. 


Exclusive C tot 
Westaway Co., ltd., Hamilton, Ontario 


Now you can specify an entire non- corroding | 
filter installation from Leopold ... your 
experienced source of supply. For lowest — 
“over-the-years’” cost, choose performance- 
proved Leopold glazed tile filter bottoms, 
built to last at least half a century. Tough 
Leopold fiberglass-reinforced wash troughs 
require no painting or other expensive main- 
tenance. And new Leopold self-propelled 
rotary surface washers complete the package 
with a dependable product that’s guaranteed 
for five years against mechanical and func- 
tional defects. Leopold filter plant equipment 
is used in thousands of plants throughout 
the country, on both new and rehabilitation 
projects. Choose these time-tested products 
by Leopold ... for your complete filter needs. 
Write today for facts and figures, 


F. B. LEOPOLD CO., INC., Zelienople, Pa. 


D Please send literature on Leopold Glazed Tile Filter Bottoms, 
DC Please send literature on complete iine of Leopold products 


Name 


Affiiiation 
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This water, like all the other streams, 
lakes and wells in America, contains 
problems in every drop. 

It must become all things to all men. 

To thirsty America, it must become 
pure. 

To food-processing America, it must 
become soft, free of magnesium or cal- 
cium salts. 

To boiler-operating America, it must 
become non-corrosive, non-scaling. 

To highly technological America, it 
must often become so free of minerals 
that its purity is measured by its resist- 
ance to electricity. 

And to all America, it must become 
abundant—because we are using it at 
the rate of 1,333 gallons per person per 
day. 

Treating troubled waters is the pri- 
mary objective of our Permutit Divi- 
sion. At Birmingham, New Jersey, Per- 
mutit operates one of the nation’s larg- 
est water analysis laboratories, checking 

r for industry, municipali- 


America’s troubled waters 


ties and countless individual home own- 
ers. From the desks and drawing boards 
of a hundred engineers and designers 
in New York City come Permutit de- 
signs and specifications for equipment 
that will take the problems out of water. 
And from factories in Lancaster, Penn- 
sylvania and Birmingham, New Jersey 
comes the equipment to do this job. 
FLUIDICS AND YOU. 
The search goes on, 
through Fluidics 
the Pfaudler Permutit 
program that finds bet- 
ter ways to handle liq- 
uids and gases. 

How soon will you 
have a water problem? 
Be ready with the an- 
swers. Send for Bulletin 4433, “An Out- 
line of Modern Water Treatment Equip 
ment.” Or if you have specific ques- 
tions, please call your local Permutit 
field engineer or write directly to the 
Permutit Division. 
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Build your FLUIDICS* 


High-capacity water 
softening: New Per- 
mutit® Model BD 
Softeners answer in- 
dustry’s needs for 
more soft water at 
lower cost. Full de- 
tails on operation, 
specifications and 
performance are 
in Bulletin 4696. 


WASTES 


Treating industrial 
wastes: Bulletin 
4486 discusses types 
of industrial waste 
problems, equipment 
used, typical waste 
treatment systems. 


Water treatment 
chemicals: Permutit 
offers an extensive 
line of specialized 
chemicals. Typical 
data available: Bulle- 
tin CS-105 on Wis- 
profloc-20 Coagulant 
Aid, Bulletin CS-111 
on Neutralizing Am- 
ines, BulletinCS-110, 
the Briquet System. 


How FLUIDICS 
works for you: 
Buyer’s Guide §sur- 
veys equipment for 
water and waste 
treatment, ion ex- 
change, gas analysis, 
metering and control. 
Also equipment for 
handling corrosives, 
heat transfer, reac- 
tions, centrifuging 
and packaging. Send 
for Bulletin 992. 


_ PERMUTIT 
ION EXCHANGERS 


ion exchangers: 
From Permutit — the 
only company to 
manufacture ion ex- 
change resins and the 
equipment in which 
they are used — you 
can get a brief man- 
ual on use of ion ex- 
change as a unit 
process for purifica- 
tion, recovery, addi- 
tion, separation, con- 
centration. Bulletin 
2508 also covers 
Permutit resins and 
equipment. 


Standard packaged 
demineralizers: Fac- 
tory-assembled, sys- 
tems ready to con- 
nect and operate. For 
summary of applica- 
tions, plus data on 
mixed-bed, two-step, 
non-regenerable and 
skid-mounted units, 
send for Bulletin 
4721. 


Permutit® Precipita- 
tor: Saves about 50% 
in ground space, 
50% -75% in time of 
treatment, and 10%- 
40% in certain chem- 
icals and adsorbents, 


Automatic valveless 
gravity filter: Costs 
up to 45% less than 
conventional filters. 
Also saves money af- 
ter installation, be- 
cause it operates au- 
tomatically without a 
single valve, agitator, 
pump, flow control- 
ler, or an attendant 
operator. Bulletin 
4351. 


compared to conven- 
tional reaction and 
settling tank. Com- 
plete facts on opera- 
tion and applications 
Bulletin 2204C. 


*FLUIDICS is the Pfaudler Per- 
mutit program that integrates knowl- 
edge, equipment and experience in 
solving problems involving fluids. 


Send coupon for Free copies 


PFAUDLER PERMUTIT INC. 


Permutit Division, 
50 West 44th Street, 


Dept. JA-41, 
New York 36, N. Y. 


Please send me the following bulletins: 

[] 4696 Permutit BD Model Softener 
4721 Permutit Packaged Demineralizers 
4351 Permutit Automatic Valveless Gravity Filter 
2508 Permutit lon Exchangers 
2204C Permutit® Precipitator 
CS-105 Permutit Wisprofloc-20 Coagulant Aid 
CS-111 Permutit Neutralizing Amines 


S-110 Permutit Briquet System 


86 Equipment for Treating Industrial Wastes 
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 J& PFAUDLER PERMUTIT INC. 


. the science of fluid processes 


WR Specialists in FLUIDICS. 
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SPUNLINE’ 


saves pipelines 


DOUGLAS AIRCRAFT RESTORES 14,000 FEET 


Mechanical cleaning and Spunline rehabilitation have saved Douglas 
Aircraft Company the trouble and expense of replacing 14,000 feet of 
heavily corroded water pipelines at its E] Segundo, California. plant. 

The Spunline process permanently cures internal corrosion of pipe- 
lines. It restores pitted, leaky, inefficient water lines to their original 
capacity, seals every leak and stops corrosive action. 

In preparation for Spunline rehabilitation, our expert crews clean 
pipeline interiors of all corrosion, tubercles and other foreign matter. 
Then special Spunline equipment applies a continuous lining of dense 
cement mortar to the pipe interior. The process may be used to 
rehabilitate cast iron, steel, wrought iron or concrete pipelines from 
4 to 180 inches in diameter. All work is done in place without inter- 
rupting normal traffic. 


Send for bulletin 
with detailed data and P| PE Inc 205 
specifications. 
— 
ie 5 Ss Subsidiary of American Pipe and Construction Co 


am r 2414 East 223rd Street, Wilmington, California 
a P.O. Box 457 ¢ Phones: SPruce 5-3273 - TErminal 5-8201 
ef 
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USE NORTHERN GRAVEL 


for 


RAPID SAND FILTER 


FILTER SAND SPECIFICATIONS are 


carefully laid out. The Effective Sizes and Uniformity Coefficients 
used by Consulting Engineers and also recommended by the Ameri- 
can Water Works Association are the result of long years of research 
and experience. 

The Northern Gravel Company is equipped to give you prompt 
shipment whether it be one bag or many carloads, exact to specifi- 
cation. Filter sand can be furnished with any effective size be- 
tween .35 MM and 1.20 MM. 


CHEMICAL QUALITY of the filter sand is also im- 


portant. It must be hard, not smooth and free of soluble particles. 


This requires perfect washing, and grading facilities. We have every 
modern device for washing, drying, screening and testing. 


Fl LTER GRAVEL supporting the Filter Sand Bed must 


be, in turn, properly graded to sizes calculated to support the Filter 
Sand, and be relatively hard, round and resistant to solution. 

The new Northeast Station in the City of Detroit, recently com- 
pleted, is one of the major projects included in the water depart- 
ment’s expansion program. The Northern Gravel Company fur- 
nished 120 carloads of filtering materials for the 48 rapid sand 
filters incorporated in this plant. 

Northern Gravel has no equal in facilities and our reserves of both 
sand and gravel are inexhaustible. Northern Gravel Company has 
been in business over 47 years. We guarantee uniformity of products 
and our records enable us to duplicate your requirements on short 
notice. Our location is central and we have commodity rates in 
every direction. 


NORTHERN GRAVEL COMPANY 


Muscatine, lowa 


P.O. Box 307 Phone: Amherst 3-2711 


; 
7 

i 

ry 


JOURNAL AWWA Vol. 53, No.4 


30) 


. 


Protective Coating Inspection Problems? 


No matter whether you're coating a pipeline or a water tank, continuity 
is vital. Use of a Tinker and Rasor Holiday Detector while the job is 


open, can save days of downtime later on. 


@ THIN FILM 


Tinker and Rasor 
M-1 Holiday Detector 
For painted or sprayed thin film coatings such as 
vinyls and epoxies. Maximum applied voltage 6742 
V., non-destructive to coatings. Belt mounted, 
4-Ibs. total weight. 


@ PLANT AND YARDS 


Tinker and Rasor 
EPAC Holiday Detector 
EPAC operates off 110 volts A.C. power for station- 
ary coating operations. internal voltage adjust- 
ment from 5,000 to 20,000 volts or with external 
variable transformer from 500 to 6,000 volts, or 
5 KV to 20 KV. 


Tinker and Rasor 
E-P or E-4 Holiday Detectors 
Output adjustable from 5,000 to 20,000 pulsating 
voltage. 
E-P —All purpose for larger diameter pipe, damp 
or dry climate, pre-fab film or hot applied coatings. 
E-4 — Lower cost, dry surface type of detector 
specifically designed for smalier diameter pipe and 
flat surfaces. 


UNDERGROUND 


Tinker and Rasor 
Pearson-type Holiday Detector 
For detecting holidays and electrical shorts with- 
out uncovering the pipeline. Completely transistor- 
ized . . . generates 15 watt, 750 cycle, stable A.C. 
Audio-frequency signal. Adaptable to null search 
thod 


Tinker and Rasor has prepared a complete data kit 
which describes the null search system as well as 
other recommended procedures for inspecting pro- 
tective coatings. Material includes technical data on 
equipment, general discussion of types of detectors, 
theory of operations, etc. 


Quality Control for Coating Application 


TIinNRER RASOHR 
417 Agostino Road, P.O. Box 281 * San Gabriel, California 
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WILLIAM KERIVAN, Chief Filter Plant Operator, 
Billerica (Mass.) Water Treatment Plant, says: 


“Our porous underdrains 
give completely = 
trouble-free service...” 
Mrs. Barbara E. Hawkes, Chief Chemist, 


The Billerica Water Treatment Plant of 
serves 26 square miles, supplying 1.0 
MGD from the Concord River. Beds for 
Billerica’s four filters are 30” of sand and p 
18” of anthracite, with ALOXITE® alumi- § 7: 
num oxide porous bottoms. Average load 
is 1.5 MGD and 2.0 MGD during peak 
periods. 
“What we like most about the ALOXITE 
plates,” says Mr. Kerivan, “is that we have 
none of the problems of graded gravel. 
For example, the large photo, taken dur- 
ing backwashing, clearly shows no blow 
holes such as you run into with an upset 
gravel bed. Scum is removed easily and 
uniformly. As for mudballs, they're just a 
name to us—we don’t have them. 
“The porous plates have had no repairs 
since they were installed four years ago. 
Their only maintenance consists of acid 
cleaning once a year. Judged from our 
experience, these bottoms have no short- 
comings.” 


For trouble-free porous media, count on... 


CARBORUNDUM | 


Dept. 0-90, Refractories Division, Perth Amboy, N. J. aes 
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New AWWA 


35-mm 
Slide Film 


= Sound and 


Based on AWWA’s million-copy bestselling picture booklet of the same 
name, the film version uses lively color cartoon slides and synchronized 
sound to tell “The Story of Water Supply” to schools, civic clubs, and other 
groups of your neighbors and customers. Attractive to both youngsters 
and adults, and easily understood by all, the effectiveness of this 15-minute 
presentation is being proved throughout the country. 


| Whether you use the film as an introduction to a talk on local water 
problems or lend it to your schools (a teaching guide comes with it), you’re 
bound to find that its value as a public relations tool is worth far more 


AMERICAN WATER WORKS ASSOCIATION 
2 Park New York 16, N.Y. 
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BRINE LEVEL 


How it can affect design of 
water softening installations 


What's the best brine leve! for a 500-gallon-per-hour salt 
dissolver? Your answer is bound to influence the type 

of dissolyer construction needed, as well as the cost 

of operating the equipment. The lower the level, the 

less expense there will be in waterproofing the bottom 
portion of the dissolver. But too low a level can seriously 
reduce brine-making efficiency, and thus boos? brine- 
making costs. € 


It is essential, therefore, to reach the best compromise 
between original construction cost and subsequent 
operating expense by specifying the correct brine level. 
Here’s where International Salt Company is ready to 
help. 50 years of experience and continuing research 
in all phases of salt handling and brine production 
make International the leading authority on matters 
concerning salt purchase, storage and dissolving for 
regenerating ion exchangers. This knowledge is especially 
valuable in view of the ever-growing amounts of brine 
being used today. 


Service and research are the = 
extras in STERLING SALT 


5 


ai INTERNATIONAL SALT COMPANY, CLARKS SUMMIT, PA. © Sales Offices: Boston, Mass. * Buffalo, N.Y. “ 
a Charlotte, N. C. * Chicago, Ill. ¢ Cincinnati, 0. * Detroit, Mich. ¢ Newark, N. J. © New Orleans, La. i 
New York, N. Y. Philadelphia, Pa. Pittsburgh, Pa. St. Louis, Mo. 


‘CENTRILINE 


adds 


PERMANENCE 
to steel — 


Steel has the Strength 
—Centriline has the Lining 


Even before they are put in service, steel 
_ pipelines can be improved by the Centriline 
Process. To steel’s great strength, 
durability and flexibility of design, add 
a smooth, continuous Centrilining of 
cement-mortar. Corrosion and 
 tuberculation cannot then attack 
the line. Pressure is maintained, = 
pumping costs stay down, and ==> 
_ operating problems are cut to the bone. 


Trained Centriline crews and all necessary equip- 
ment are spotted strategically across the U.S., 
_ Canada and Latin America—ready to work on new 
pipe or to renovate pipelines already in place. Only 
a very few excavations are needed in this latter 
process. Our engineers will also help in the design 

_ and specification of Centrilined steel pipes. 


__ Because of these advantages and services, many 
major cities now specify in-place cement-mortar 
 lining—evidence that Centrilining steel pipe (up to 
ae 12 feet in diameter) is a good move in the directior 
of real economies. Send today for our illustrated | 
brochure that covers the entire Centriline proc- § 

es ess. On special problems, our engineers will be 
pleased to consult with == 

you at once. 


 CENTRILINE CORPORATION 


A Subsidiary of Raymond International Inc. 


140 CEDAR STREET -NEW YORK 6,N. Y. - WOrth 2-1429 
» Branch O ffices in Principal Cities of the United States, Canada and Latin America 
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‘sleeve. 


Style 126 completely encloses broken or leak- 
ing joints... tightens up permanently in a 
matter of ‘minutes . . without taking line 
out of service. Fully described and illus- 
trated in Bulletin 1052. SEE YOUR NEARBY 
DRESSER DISTRIBUTOR FOR THE FULL STORY. 


for almost 


all break 
and leak 
situations 


PACK® Repair ake on a va 
in cast iron pipe. Stock only ONE for each pipe size. They make split bells on seston 
mechanical joints leakproof in a matter of minutes. These easy-to-put-in sleeves will — 
pay for themselves when you can’t take a line out of service—one of those breaks in 
the middle of Main Street, 4:00 AM on a windy, sleeting morning! No more makeshift. 
repairs, shutdowns and involved operations with cumbersome gear. Style 126 repairs 
are fast, economical and permanent. They pack tight on deflected or offset pipe... 
and there's no cutting or 
trimming of gaskets. There's 


a complete size range—3” 

through 24”. Standard sizes aia. 
fit AWWA CIP through class INC. 

D; AGA; Super DeLavaud; IMIG OIL = GAS 
Standardized Mechanical CHEMICAL 


Joints; mechanical couplings; DR ELECTRONIC 


flanged joints and Universa DRESS ER INDUSTRIAL 
joints through 8”. BRADFORD, PENNSYLVANIA 
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Whether you feed ounces or tons of dry materials per hour, W&T 
makes feeder selection easy. There’s a W&T Volumetric with exactly 
the capacity you need. Choose delivery rates of an ounce to 90 tons per 
hour. And feed rates are adjustable over extremely wide ranges. 


W&T Volumetrics have vibrating hoppers, diaphragm agitators, and 
guide vanes in various arrangements to keep materials flowing. Stain- 
less steel rolls or self-cleaning feed screws keep delivery constant and 
uniform. A belt-type volumetric is particularly effective for lumpy 
materials. 

W&T Feeders do the job where requirements vary widely. Simple 
gear replacements change maximum rates. Easily set adjustments select 
the feed rates of all models. 


a 


Simple design and rugged materials reduce maintenance . . . help 
keep feeding costs low. ee 


For more information write Dept. M-53.05. >... 


WALLACE & TIERNAN INC. 
25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
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Summary Report of Senate Select Committee 
on National Water Resources 


red 4 summary of Report 29 (Jan. 30, 1961) of the Senate Select Com- — 
hae mittee on National Water Resources, Robert S. Kerr, Chairman, and 
Thomas H. Kuchel, Vice-Chairman. This summary is Part 1 of the 
report presented at the first session of the 87th Congress of the United 


States. 
Office, Washington, D.C. 


A. INTRODUCTION 
existence depends on 


water. The pervasiveness of 


vater is revealed dramatically, yet 
mply, in the initial verses of Genesis’ 
irring account of the Creation. Sci- 
ice tells us that the earliest forms 
f life began in the vast oceans of the 
rimeval earth, We know that the 
uman body is more than 70 per cent 
ater. Without water, life as we 
know it would perish from the earth. 
This precious mineral has been a key 
to man’s advancement since before the 
beginning of recorded history. In 
Idition to personal uses, we need it 

) grow our crops, to water our stock, 
move our heavy cargoes, and to 
lispose of our wastes. Many manufac- 
ring processes depend on water. It 


The complete report is available from US Govt. latina 


is the universal solvent, the universal 
coolant. We use it to power our in- 
dustry. And when our work is done, 
we find water is essential to much of 
our recreational activity. 

The earliest civilizations were estab- 
lished where water supplies were avail- 
able. Recorded history began in the 
valleys of the Tigris and Euphrates, 
and the Nile. Many historians believe 
that the decline and disappearance from 
the face of the earth of ancient civiliza- 
tions in many of the arid or semiarid 
regions began with the failure to use 
their available water resources prop- 
erly. And today, water is assuming 
ever increasing importance, as civiliza- 
tion’s needs for water and _ water- 
related products and services grow. 
Areas of this globe which will thrive, 
or even survive, will be determined by 
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the availability of water resources and 
their wise use to serve man. 

With its abundant supply of good 
water, and its advanced technology and 
skills, the United States need never 
suffer for lack of water. Water short- 
ages can be alleviated. The lack of 
water need not limit our economic des- 
tiny. But positive action must be sub- 

_ stituted for complacency. There is 
work to be done, work to develop and 
-& the abundant resources placed in 


custody by a Munificent Provi- 


dence, work to develop the practices 
and techniques which will permit ever 
increasing needs to be filled within the 
finite limits of the resources we have. 
_ The first and most important step to- 
ward getting the job done is the devel- 
opment of increased public awareness 
and understanding of the nation’s water 
resources problems; of their effects on 
the nation’s economy; and of the pos- 
Facilitat- 


sible ways of solving them. 
ing this step has been one of the pri- 
mary objectives of the Select Com- 
mittee on National Water Resources. 


The committee has traveled the 
length and breadth of the nation to hold 
hearings; it has heard the statements 
of hundreds of witnesses and made 
them widely available through printed 
copies of the transcripts. The views 
of the governors of the 50 states with 
respect to their water problems have 
been obtained and published. Infor- 
mational reports have been prepared 
on all aspects of water resources activi- 
ties, and copies have been given wide 
spread distribution. ‘he committee is 
of the opinion that the findings and 
recommendations of this report should 
likewise be made widely available as a 
stimulant to public action, and urges 
that many copies of the report be 
printed for public distribution. 
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The water resources development 
job facing this nation in the years 
ahead to 1980, and beyond, is of tre- 
mendous magnitude and complexity. 
Far more public understanding and 
support for the necessary programs 
will be needed than has been obtained 
in the past. It is essential that there 
be created a public sense of high pur- 
pose and responsibility for future gov- 
ernmental action in this field. Recog- 
nition must be given to the human 
values involved, as well as to the eco- 
nomic values. There must be well or- 
ganized public participation in the nec- 
essary activities in order that human 
needs can be met. The committee 
would emphasize the importance of 
planning the nation’s water develop- 
ment in terms of producing the most 
joos at the highest income levels, while 
at the same time taking full advantage 
of the nonrevenue purposes associated 
with water development, so that their 
capacity for improving the quality of 
life for the people of this country can 
be fully used. 

It may be well to recognize also 
that in our water resources programs 
there is an opportunity for improve 
ment of our relations with the under 
developed nations of the world. The 
development of water resources is of 
strategic importance in nearly ever 
country possessing unused resources 
and having ambitions to secure 
higher standard of living for its peopl 
We have used our water resource 
knowledge as an effective instrument 
of foreign policy in some areas, throug 
the wide-ranging activities of our fec 
eral agencies and our private consult 
ing firms, which have exported Amer 
can technological discoveries th 
water resources field to the far corner 
of the earth. Our Tennessee Valley 
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Authority has attracted widespread 
public interest as an example of what 
could be done in the direction of inte- 
grated development of water resources. 
If we wish to maintain the favored 
position we have had in international 
relationships, we may profit from an 
examination of ways in which the more 
advanced water resources techniques 
not only can enable us to meet our own 
needs but can be made available abroad 
as important instruments of our foreign 
policy. The better the scientific basis 
for our techniques, and the more exten- 
sive our domestic experience with 
them, the more successful application 
abroad is likely to be. Here is an ex- 
cellent opportunity for our nation to 
demonstrate before the world its abil- 
ity to harness its resources in basic 
public works of peaceful intent. 

In this summary report, the com- 
mittee reviews the principal findings 
of its studies, and presents its conclu- 
sions as to the nature of the task which 
faces the nation in the years ahead. 
The committee recommendations that 
follow look toward: (1) better com- 
prehensive planning for optimum de- 
velopment of our water resources, with 
improved coordination of federal, state, 
and local activities; (2) strengthening 
state participation in the planning and 
decision-making process; (3) improv- 
ing research programs in areas in 
which there are deficiencies in our 
knowledge, with emphasis on those in 
which progress is most needed; (4) 
a periodic of the water 
supply-demand situation; (5) better 
use of flood plains further study 
of areas in which the problems are 
most severe; (7) a study of the prob- 
lems involved in future reservoir con- 
struction; and (8) more intensive use 
of public hearings as a means of stimu- 
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lating public interest in water resources 
development and insuring that all 
views are considered. 


B. NATURE OF THE NATIONAL 
WATER PROBLEM 


Water problems are found in all 
parts of the United States. They are 
becoming more acute and widespread 
as the demands of our growing popu- 
lation, agriculture, and industry press 
ever nearer to the potential limits of 
the supply of water that nature pro- 
vides. The major problems may be 
classified as falling within one of six 
categories : supply, distribution, natural 
quality, manmade pollution, variabil- 
ity, and floods ; and they are dealt with 
in that order in this summary of the 
findings of the committee’s studies. 


1. Water Supply in Relation to De- 
mand 


Reports submitted to the committee 
indicate, based on medium projections 
of population increase, that by 1980 
demands on the nation’s water re- 
sources will almost double, and they 
will triple by the year 2000. Projec- 
tions of all these demands have been 
put together for the committee in the 
form of regional water supply-demand 
studies for all regions of the United 
States except Alaska and Hawaii, 
which have water supplies and _ prob- 
lems which are physically independent 
of those of the contiguous states. 

In general, the projections are based 
on assumptions that the nation’s econ- 
omy will continue to grow at the same 
rate as it has in the past, that adequate 
water supplies will be made available 
under the present general pricing poli- 
cies, that there will be relatively little 
change in presently known technical 
methods of water use, and that, with 
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the exception of increased application 
of techniques for improving the effi- 
ciency of irrigation, present inefficient 
methods of using water will continue. 

An increase of more than 7,000,000 
acres of irrigated land from 1954 to 
1980 is projected, but increases in costs 
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used in the supply-demand studies are 
that soil and water conservation prac- 
tices on agricultural and forest lands 
are expected to increase considerably, 
as projected by the Department of 
Agriculture, and that increasing de- 
mands for fish and wildlife will be met 


pare: Total Requirements for Withdrawals and Consumptive Uses or Depletions From Streamflow 


1954* 1980 2000 
‘ Net Con- Net Con- Net Con- 
urpose Gross Uses or Gross Uses or Gross Uses or 
“ ie With- | Depletions; With- | Depletions| With- | Depletions 
| ed bed bed 
Diversions 
Irrigation | 176.1 | 103.9 | 167 104.5 | 184.5 | 126.3 
Manufacturing 31.9 2.8 101.6 8.7 229.2 20.8 
Mining 0.3 0.6 3.4 0.7 
Steam electric-power cooling 74.1 0.4 258.9 5 Be 429.4 2.9 


Subtotal, withdrawals and con- 


sumptive uses 300.3 


558.9 156.3 


Onsite uses 
Watershed improvement pro- 
grams 
Swamps and wetlands for wild- 
lifet 


Subtotal, onsite depletions 


Total of consumptive uses and 
depletions 


190.0 253.2 


* The year 1954 was used as the base year for the supply-demand studies because it was the last year for which 


statistics on water use had been compiled. 
Increase over 1954 depletions for these purposes. 


t Includes also other depletions for fish and wildlife, such as consumptive use of water by fish hatcheries. 


and absolute shortages of water are 
expected to bring about overall im- 
provements in efficiency, by the use of 
presently known techniques, which will 
hold down the total amount of water 
used for irrigation to the extent indi- 
Some of the other assumptions 


cated. 


by an increase in acreage of swamps 
and wetlands for wildlife habitat, and 
an increase in water quality for fish 
life. Recreation based on water is pro- 
jected te increase manifold. This is 
expected to be accomplished partly by 
more intensive use of the same water 
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areas used at present, and partly by the 
new reservoirs which will be required 
for storage of water. Furthermore, the 
pollution control measures that the 
studies indicate are essential and will 
greatly enhance the recreation potential 
of the nation’s waters. 

In presenting the results of the study 
which is based on the aforementioned 
assumptions by the committee staff and 
the participating agencies, the commit- 
tee does not mean to imply that it is 
predicting that these assumptions will 
be adopted as a matter of national pol- 
icy, that it is recommending their adop- 
tion, or that it is endorsing the specific 
rates of growth on which the study is 
based. The committee hopes that the 
nation’s growth rate will be greater, in 
which case the projections of water use 
in 1980 and 2000 will be attained some 
years earlier than the study would indi- 
cate. The committee emphasizes the 


need for prompt and affirmative action 
in the field of water resources to pre- 
vent lack of water from inhibiting our 
national growth. 


The committee’s water  supply- 
demand study projects and demands 
for withdrawals, consumptive uses, and 
depletions of water for various pur- 
poses are shown in Table 1. Water 
resource regions in the United States 
are shown in Fig. 1. 

As of 1954, the average remaining 
streamflow in the United States, exclu- 
sive of Alaska and Hawaii, was about 
1,100 bgd.* Demands for withdrawals 
of 300 bgd were thus about equal to 
27 per cent of streamflow in 1954. 
This figure is substantially higher than 


* On an annual basis, the nation’s stream- 
flow has ranged from 50 per cent of the aver- 
age during periods of drought, such as during 
the 1930's, to nearly 140 per cent of average 
during periods of excess precipitation 
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published estimates of the US Geologi- 
cal Survey for 1955, as it is computed 
on the assumption that the optimum 
amounts of water for irrigation are 
made available to the growing plants, 
whereas, in actuality, substantial short- 
ages were felt in 1954. Demands are 
projected to increase to 559 bgd or 51 
per cent of streamflow by 1980, and to 
888 bgd or 81 per cent of streamflow 
by the year 2000. At first giance, the 
projected demand appears to approach 
frighteningly near the limit of the na- 
tion’s available water supply, and it will 
be necessary to expand vigorously pro- 
grams for water resources development 
if this demand is to be met. It must 
be remembered, however, that these 
are withdrawals, and that, necessary 
as it may be to provide for them, most 
of this water is returned to the stream 
and can be reused many times, pro- 
vided steps are taken to maintain its 
quality. 

Consumptive uses, or losses, for the 
various purposes range from about 60 
per cent of water withdrawn for irri- 
gation down to a fraction of 1 per cent 
of water diverted for steam-electric- 
power cooling, which, under present 
methods of use, would require the 
largest withdrawals of water before 
1980. As shown in Table 1, the 
supply-demand studies project con- 
sumptive uses increasing 109.5 bgd in 
1954, to 119.3 bgd by 1980, and 156.3 
bgd by the year 2000. Projected con- 
sumptive uses of water diverted from 
streams or underground sources thus 
range from an amount less than 10 per 
cent of streamflow in 1954, to 11 per 
cent in 1980, and about 14 per cent in 
the year 2000. 

In addition to the foregoing losses of 
water to the atmosphere, conservation 
practices for watershed improvement 
may result in increases in evaporation, 
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2 water resource regions. 


Water Resources Regions 


United States was divided into 
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primarily from the surfaces of small 
reservoirs, and maintenance of in- 
creased amounts of swamps and wet- 
lands for production of wildlife would 
increase evaporation and transpiration 
losses. Projected increases in deple- 
tion from streamflow resulting from 
these onsite uses are shown in Table 
1. No figures are shown for 1954 
depletions, because natural depletions 
for these purposes are already reflected 
in the 1,100-bgd estimate of remaining 
streamflow. The tota! of consumptive 
uses and depletions is thus projected 
to be 190 bgd, or about 17 per cent 
of available streamflow in 1980, and 
253.2 bgd, or about 23 per cent in the 
year 2000. The relationship of with- 
drawals and consumptive uses and de- 
pletions for various purposes and in 
total is shown in Fig. 2. 

In addition to water to provide for 
consumptive uses or depletions, tremen- 
dous quantities of water are needed in 
our flowing streams for hydroelectric- 
power production, navigation, recre- 
ation, fish habitat, and pollution abate- 
ment. Estimates of flow requirements 
for these purposes have been devel- 
oped by the committee’s studies, with 
the exception that no estimates have 
been made of amounts of flowing water 
needed for water-based recreation. In 
the supply-demand studies, it is as- 
sumed that if water requirements for 
navigation are met, and if water of 
adequate quality for fish life is main- 
tained, the needs of recreation will be 
met. 

With respect to pollution abatement, 
the most effective means is by treat- 
ment of sewage to remove wastes or 
to reduce them to inoffensive, harmless 
substances. Even with almost com- 
plete treatment of wastes, however, 
adequate streamflows are required for 
dilution of the effluent from the ‘tree at- 
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ment plants. By almost any reason- 
able standard of measurement, an in- 
adequate job of pollution abatement is 
being performed on the nation’s rivers. 
[It is estimated as of 1954 that only 44 
per cent of the pollutants were being 
removed from municipal sewage and 
an even smaller percentage from indus- 
trial wastes; the remaining pollution, 
except for that disposed of directly to 
the oceans or other large bodies of 
water, was being disposed of into 
rivers. The odoriferous and offensive 
condition of many of the nation’s 
streams and rivers bears witness to the 
fact that insufficient water for dilution 
of this quantity of waste material was 

TABLE 2 


Streamflow Uses 


Uses 1954 


Hydroelectric 
power 

Navigation 

Sport fish habitat 

Dilution for pollu- 
tion abatement 


636.5 
221.4 
241.4 


374.0 
281.0 
78.0 


446.5 


available in 1954, a condition which 
exists to the present time in many of 
our rivers. 

For the purpose of the studies, it 
was assumed that a reasonably ade- 
quate quality of water would be water 
containing sufficient oxygen to support 
fish life, generally believed to be a 
dissolved oxygen content averaging 4 
ing/l; or about 4 parts oxygen per 
1,000,000 parts of water. 

With the foregoing assumptions 
taken into account, needs for the quan- 
tities of water flowing in the nation’s 
streams are shown in Table 2. No 
value is shown for dilution requirement 
for polation abatement in 1954, be- 
é requirement or specifi- 
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cation existed at that time, or, for that sired quality of water in rivers will be _ 
matter, at the present time. achieved by the cheapest combination _ 

The quantities of water needed for of waste treatment facilities and stor- 
pollution abatement in 1980 and 2000 age to provide sustained flows for dilu- 
are projected on the basis that the de- tion of effluent. For many reasons, 


Year 
1980 


Y 


Water Used — bed 


NNN 


999 


Consumptive 
Withdrawals Uses 


OOOOOMY 


Purpose 
Fig. 2. Water Withdrawals and Consumptive Uses: Diversions and Depletions From 
Streams and Other Sources 


The letters represent: A, irrigation; B, municipal use; C, industrial use; D, steam- 
electric-power cooling; E, total withdrawals and consumptive uses; and F, water sup- 
ply available. Except for the quantities consumed, the same water can be withdrawn 
and reused many times, provided its quality is maintained. The value 1,080.8 bgd on 
the ordinate is the average flow that can be sustained under 1954 conditions. This is 
the maximum low flow before depletion from use but after estimated evaporation losses 
from added reservoir capacity. The bracketed portion of the “water supply available” 
bars for the years 1980 and 2000 represents the increase after 1954 in onsite deple- 
tions by additional swamps and wetlands for fish and wildlife and by watershed im- 
provement programs. Onsite depletions are not shown for 1954 because they have 


already been subtracted from average flow. 
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this combination will vary from region 
to region, but the degree of waste treat- 
ment can generally be expected to 
range upward from 70 per cent treat- 
ment in 1980 and 80 per cent treat- 
ment in the year 2000, reaching 90-95 
per cent or even higher in water-short 
regions, or where costs of storage res- 
ervoirs are high. Streamflow uses are 
shown in Fig. 3. 

With the degree of river regulation 
that will be needed to provide for the 
nation’s water needs in 1980 and 2000, 
there will be many opportunities for 
development of hydroelectric power. 
As there are alternative sources of 
producing electric power, however, the 
quantities of water needed for pollu- 
tion abatement were assumed to be 
controlling. When added to the con- 
sumptive uses and depletions tabulated 
earlier, nationwide total streamflow re- 
quirements are: total losses plus flows 
required for pollution abatement, 522. 
bgd in 1980; 699.7 bgd in 2000. The 
minimum flow requirements estimated 
for 1980 and 2000, indicating that the 
nation would be using 49 per cent of 
its total water resources in 1980 and 
63 per cent in 2000, appear to be well 
within the total supplies available. I 
would be possible for increases in 
water use in the year 2000 to be up 
to about 50 per cent over those as- 
sumed if streamflow could be fully 
regulated. The task of meeting pro- 
jected water needs will make it neces- 
sary to increase considerably the rate 


of construction of water storage and 


sewage treatment facilities. 


2. Problems of Distribution 


The nation’s water resources are not 
uniformly distributed in all the geo- 
graphic regions. There are already 
substantial areas of water shortage in 
many of the river basins in the western 
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half of the United States. On the basis 
of the water supply-demand studies 
prepared under the foregoing assump- 
tions, full development of all of the 
available water resources in 5 of the 
22 water resource regions (Fig. 1) 
into which the contiguous part of the 
United States was divided for the pur- 
poses of the studies will be required 
by 1980 or earlier, if the projected in- 
creases in population and economic ac- 
tivity are to be achieved. These five 


regions are: 
. South Pacific * 

2. Colorado River 

. Great Basin 
. Upper Rio Grande—Pecos River 
. Upper Missouri River. 

By the year 2000, the following re- 
gions will be added to the list of those 
in which full development of available 
water resources will be required if the 
projected demands are to be met: 

6. Upper Arkansas—Red rivers 

7. Western Great Lakes 7 

8. Western Gulf. 

These findings, of course, should not 
be construed as placing a ceiling upon 
the growth of population and economic 
activity in the water-short regions. 
The technical, legal, financial, and po- 
litical problems involved in meeting 
future water needs in these regions are 
considerable, but the national interest 
demands their solution. Furthermore, 
the committee’s studies indicate that 
the means for solving these problems 


*It might be said that this region has 
gona already run out of water. Present deficien- 


cies are being met by importation of water 
from other regions, and plans are being made 


for additional importation from the Central 
Pacific Region. 

+ This is a special case, assuming availa- 
bility only of runoff from the United States 
portion of watershed and not considering 
additional use of Great Lakes water for 
waste dilution. 
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are certainly available. If bold pro- 
grams for the construction of storage 
reservoirs, reclamation projects, flood 
control facilities, and other works 
which have been conceived by the 
agencies involved are carried out, and 
new 
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evaporation control, and waste disposal 
now developed or being developed are 
applied, adequate water, both in quality 
and quantity, will be available. If we 
add to these programs the possibility 
that underground aquifers may be used 


if the techniques for desalting, for additional storage and that neces-— 
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Fig. 3. Streamflow U 


The letters represent: A, hydroelectric power; B, navigation; C, sport fish habitat ; 
and D, pollution abatement. The value 1,080.8 bgd on the ordinate represents the 
average flow that can be sustained under 1954 conditions. This is the maximum 
low flow before depletion from use but after estimated evaporation losses from added 
reservoir capacity ai amount has been shown for 1954 pollution abatement, because 


Year 
4 
1954 1980 2000 
1,080.8 
4 
1,000 
iy 
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sary interbasin transfers can be worked 
out, it will be seen that vigorous all-out 
water resource development will enable 
the water-short areas to play their full 
part in the future development of the 
national economy. 

It should be kept in mind that the 
water resource regions used in the 
study embrace a wide range of runoff 
conditions. A more detailed study 
of supply-demand relationships would 
show that some portions of the regions 
listed are already deficient in water 
supply or quality to meet present needs, 
while in other portions, there may be 
sufficient water supplies to meet all 
projected needs through the year 2000. 


3. Water Quality Problems 


Supplies of natural water are ex- 
tremely variable in quality, thus creat- 
ing problems where water of inade- 
quate quality for man’s use is available. 
Impurities which must be removed 
before poor quality waters may be used 
include sediments or materials in sus- 
pension which can be removed by set- 
tling, filtration, or other mechanical 
means, and salts and other impurities 
which are dissolved or chemically com- 
bined into the water. Costs of treat- 
ment to remove impurities vary with 
the degree of purity required. For 
many purposes it is possible to use 
water of relatively low quality, and 
this has been done frequently in the 
past. Also, at many times it has been 
cheaper or simpler to go long distances 
to obtain water of higher quality than 
to develop and use waters of poor 
quality. 

As demands for water increase in 
relation to supplies, it may be found 
necessary to use water of poor quality. 
Removal of sediments and materials 
in suspension presents no great prob- 
Remov. al of salts and other min- 
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erals found in natural waters can be 
accomplished with techniques now 
known, but at relatively high cost. 
There is need for improving known 
techniques or developing new ones 
which will permit desalting or demin- 
eralization to be accomplished at lower 
cost. This will aid in solving problems 
in some of the water-short areas, by 
permitting new supplies of brackish 
ground waters to be utilized. 

Mention must also be made of the 
possibilities for keeping impurities out 
of the water. Techniques for finding 
and sealing salt springs are being de- 
veloped, and show some promise of 
increasing the usefulness of some 
streams now of substandard quality. 
Likewise, land treatment programs for 
holding back sediments from our 
rivers are of value in improving water 
quality and lessening costs of removing 
impurities. 


4. Pollution Problems 


Manmade pollution likewise creates 
severe problems, some of which are 
related closely to, and compound the 
problems of, inadequate natural quality 
of water. Many types of waste mate- 
rials are disposed of in rivers, because 
there is no other convenient place to 
dispose of them. There are many cate- 
gories of wastes, some of which can be 
dealt with entirely by treatment, and 
others which require dilution to render 
them inoffensive or harmless. The 
principal categories considered for the 
purposes of this analysis are: (1) sew- 
age and other wastes which demand 
oxygen as they decompose, and which 
may include disease-producing infec- 
tious agents; (2) inert materials 
containing phosphorus and_ nitrogen, 
which result from biological reduction 
of sewage and serve as plant nutrients ; 


and (3) chemicals, including radio- 
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active substances. In addition, man- 
made pollutants include sediments and 
heat, which may intensify the problems 
caused by the former three major cate- 
gories of pollution. 

Improvements in methods for deal- 
ing with pollution have not been exten- 
sive in the past several decades. Also, 
the nation has lagged in building facili- 
ties for pollution abatement making 
use of the techniques that are known. 
Progress has been made in cleaning up 
some streams, but the backlog of needs 
is still very large. As the demand for 
water grows, and as more widespread 
reuse of water becomes necessary, it 
will be essential for a great deal more 
progress to be made in the construction 
of sewage and industrial waste treat- 
ment works and in regulation of the 
flow of rivers, so that adequate quanti- 
ties of dilution water will be available 
during periods of low flow. Further- 
more, research and development of new 
techniques and processes for treatment 
of wastes are needed in two direc- 
tions—first, to permit reduction in the 
costs of the pollution abatement job, 
and, second, to develop techniques for 
dealing with some of the newer and 
more unusual types of wastes which 
cannot be handled by existing methods 
of treatment. 


5. Variability Problems 


Even though the average water sup- 
ply in an area or region may be ade- 
quate to meet average demands, vari- 
ability of supply is a major problem, 
because demands exceed the supply 
available at certain times. As noted 
earlier, annval variations in supply for 
the country as a whole range from 50 
per cent of the average to 140 per cent. 
There are far greater variations on a 
regional or seasonal basis. The solu- 


tion to the variability problem lies, of 
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course, in storing water available in 
times of excess precipitation and 
runoff, for use at times when demands 
exceed runoff, or in adjusting water 
use to occasional dry periods. Surface 
reservoirs provide the most obvious 
solution, but the fact must not be over- 
looked that nature has provided under- 
ground storage reservoirs of great ca- 
pacity, which achieve the same _ pur- 
pose. If means can be developed for 
recharging and increasing the yield of 
underground aquifers, there is an op- 
portunity for great savings in losses 
from evaporation from surface reser- 
voirs. A number of experiments are 
being performed looking to finding eco- 
nomic methods for recharging ground 
water, and the use of nuclear explosives 
to alter underground formations has 
been suggested as a way to increase 
the capacity and usefulness of aquifers 
in storing water. 


6. Flood Problems 


The upper extreme of variability 
problems are those caused by floods. 
Problems due to floods are brought 
about by man’s encroachment on the 
flood plains which nature has provided 
to carry flows in excess of bankfull 
capacity of streams. Flood damages 
have been increasing in recent years, 
not just because of greater floods but 
because of increasing development of 
flood plains, which has kept ahead of 
programs for construction of works to 
control floods and prevent flood dam- 
ages. Flood control has been one of 
the primary fields of federal water re- 
sources activity since 1936, and a large 
part of the nation’s multiple-purpose 
water resources development has been 
accomplished under the flood control 
program. As more reservoir storage 
is constructed to conserve flood flows 
as a means of increasing low flows to 
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provide water supplies for all purposes, 
it is likely that flood problems may be 
eased and damages decreased. But 
reservoir storage and flood protective 
works will need to be supplemented by 
flood-warning systems, regulation of 
the use of flood plains, and other meas- 
ures, in order to secure the most eco- 
nomical solution of flood problems in 
the public interest. 
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7. Summary 


The foregoing summarization of the 
situation with respect to the nation’s 
water resources indicates that serious 
problems lie ahead. Adequate meas- 
ures must be adopted to deal with situ- 
ations that can now be foreseen to 
make sure that shortages of water will 
not control the future destiny of the 
nation. The provision and manage- 


ment of water supplies for waste dilu- 
tion, irrigation of arid lands, outdoor 
recreation, and the conservation of fish 
and wildlife appear to pose the most 


serious water problems, for the follow- 
ing interrelated reasons: 

1. Even when advanced practices 
for waste treatment are applied, large 
quantities of water are needed for 
waste dilution, if quality standards are 
to be maintained which safeguard do- 
mestic supplies and permit use of lakes 
and streams for outdoor recreation 
purposes and for fisheries. 

2. An important sector of the econ- 
omy of the western states is dependent 
upon irrigation agriculture. If pros- 
pective demands for water for popula- 
tion and industry cannot be met in 
other ways, attempts may be made to 
transfer water now devoted to irri- 
gation to municipal and_ industrial 
purposes. 

3. It has been estimated that a ten- 
fold increase in outdoor recreation de- 
mands can be expected by the year 
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2000. Much of this increase will in- 
volve use of water areas. Therefore, 
recreation will have to be a major con- 
sideration in future water resources 
planning. 

4. Part of the outdoor recreation 
increase is based on fishing and hunt- 
ing. If this is to continue to grow, 
large amounts of water will be required 
for the maintenance of wetlands, and 
our streams and lakes must be kept 
of acceptable quality to serve as fish 
habitat. 

5. Aithough of the highest priority, 
water demands for direct municipal use 
are relatively small in comparison with 
other uses, even when the increasing 
trend toward urbanization is taken into 
consideration, 

6. Industrial use of water will con- 
tinue to grow at a very high rate; 
however, industry is capable of ad- 
justing to considerably smaller sup- 
plies through water conservation prac- 
tices. The major problem will be that 
of handling industrial-waste disposal 
satisfactorily. 


C. CONCLUSIONS 


The task confronting the nation in 
the water field is one of meeting the 
growing demands on water resources 
in the most efficient manner consistent 
with accepted public aims. It is im- 
portant that plans be made to meet 
demands before they arise, so as to 
avoid any retardation of economic ac- 
tivity in particular localities because 
of a deficiency in water development. 
The problem is a dynamic one, because 
the rapid advances of science continu- 
ally stimulate new demands and, at the 
same time, open up new opportunities 
for meeting them. As government has 
of necessity assumed major responsi- 
bilities in many fields of water develop- 
ment and management, it must equip 
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itself through the adoption of programs 
and policies to deal with this dynamic 
situation. 

Generally speaking, there appear to 
be five major categories of effort 
needed in the future for meeting pros- 
pective demands on a long-range basis 
so as not to inhibit national or regional 
economic growth. These are: 

1. Regulating streamflow through 
the construction of surface reservoirs 
and watershed management 

Improving the quality of our 
streams through more adequate pollu- 
tion abatement programs 

3. Making better use of 
ground storage 

4. Increasing the efficiency with 
which water is used through elimina- 
tion of wasteful practices, improved 
sewage treatment methods, recircula- 
tion, increased irrigation efficiency, and 
substitution of air for water cooling 

Increasing the natural water yield 
by desalting, weather modification, and 
other artificial means. 

The minimum-cost program devel- 
oped by the supply-demand studies for 
dealing with the water supply and pol- 
lution abatement problem indicates the 
need for 315,000,000 acre-ft of reser- 
voir capacity for river regulation by 
1980, and an additional 127,000,000 
acre-ft between 1980 and 2000. This 
is in addition to the storage available 
in 1954, the beginning years of the 
studies. ‘These amounts of reservoir 
storage capacity are estimated to re- 
quire new capital investments of 12 bil- 
lion dollars by 1980, and an additional 
6 billion dollars, for a total of 18 bil- 
lion dollars by the year 2000. Munici- 
pal and industrial sewage treatment 
works under the same program, which 
calls for water of relatively high quality 
in all the nation’s streams, would re- 
quire new investments estimated at 
42.2 billion dollars oe 1980, and an 
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additional 39.4 billion dollars between 
1980 and 2000, for a total of 81.6 bil- 
lion dollars between 1954 and 2000. 

As large as these sums are, they 
seem modest when related to the ex- 
pected growth of the gross national 
product,* which, at the medium growth 
rate assumed for the supply-demand 
studies, would increase at a rate of 
about 3.75 per cent annually, reaching 
1,060 billion dollars at constant 1959 
price levels in 1980, and 2,200 billion 
dollars in the year 2000. The growth 
of the national economy may very well 
increase at a faster rate, in which case 
large amounts of water will undoubt- 
edly be needed, requiring even larger 
investments. It seems clear that as 
the nation grows, larger and larger 
amounts can be made available for 
construction of water facilities without 
detriment to the economy. 

To the extent that development and 
increased use of underground storage 
can be achieved, there may be some 
reduction in the amounts of surface 
reservoir storage space needed to sup- 
ply direct water uses, but the bulk of 
the storage is needed for pollution 
abatement. It must be emphasized, 
however, that for the water-short west- 
ern regions identified earlier, the regu- 
lation of streamflow and the utilization 
of underground storage and ground- 
water flows wiil not by themselves be 
adequate to meet assumed demands. 
Likewise, in view of the fairly intensive 
development of much of the East, 
major conflicts between use of land for 
storage of water in reservoirs and other 
land uses can be anticipated. There- 
fore, if future demands are to be met 
at minimum cost, it is essential that 
every effort be made to develop meas- 


* The gross national product represents the 
total national output of all goods and serv- 
ices produced in the United States, valued at 
current market prices. 
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ures other than storage to insure that 
water needs are met. 

As is true of many other aspects of 
modern life, water resources develop- 
ment and management are becoming 
ever more complex. Science and tech- 
nology are playing an important part, 
and are capable of playing an even 
larger role in meeting future demands 
upon our water resources. A number 
of methods of improving our ability to 
meet these demands are already known, 
but are not always put into effect. 
Many of the effective water-saving 
practices already known will not be 
adopted as long as large supplies of 
very cheap water continue to be in- 
sured by public agencies. 

Research and basic data collection 
programs already underway are lead- 
ing toward better management and 
new methods of dealing with emerging 
water problems, and the continued sup- 
port for, and expansion of, these pro- 
grams by the Congress is essential. 
Without question, the number, com- 
plexity, and difficulty of the decisions 
confronting the Congress and public 
officials concerned with water develop- 
ment and management will multiply as 
the range of choice of alternative 
methods for dealing with water prob- 
lems becomes broader. Whatever al- 
ternative solutions may be made avail- 
able by continuing research and data 
collection, it is clear that many prob- 
lems are well enough defined, and the 
means for solution sufficiently known, 
to permit Congress to vigorously con- 
tinue and expand programs of water 
resources development. 

The magnitude of future demands 
on fresh water supplies will require 
giving very careful attention to possible 
conflicts among alternative purposes as 
future programs for water supply de- 
velopments are planned and _ revised 


from time to time. Congress, of 
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course, should not be faced with the 
necessity of deciding matters that can 
with mutuality best be resolved locally 
in cooperation with the federal and 
state agencies concerned. Congress 
has recognized the importance of this 
in the past by enactment of the 
(’Mahoney- Millikin amendment to the 
Flood Control Act of 1944. This has 
been reenacted in all subsequent rivers 
and harbors and flood control legisla- 
tion. It calls for state participation in 
planning for water resources develop- 
ments prior to consideration being 
given to authorization. Implementa- 
tion of these provisions should be 
strengthened, and the views of state 
and local agencies should be considered 
in connection with the formulation and 
operation of all federal water resources 
programs. 

The importance of government pol- 
icy in meeting the water resources 
problems ahead cannot be denied. 
The recommendations which follow are 
based on the committee’s belief that fu- 
ture demands can be met best by find- 
ing the proper combination of (1) con- 
struction program; (2) scientific re- 
search; (3) development of known 
technical methods ; and (4) strengthen- 
ing of government policies affecting 
water development and use. Such a 
combination of efforts cannot be 
achieved overnight, and will require 
the combined efforts of the legislative 
and executive branches of the federal 
government, as well as a continuation 
and strengthening of work in these 
fields by state and local governments 
and private enterprise. 


D. RECOMMENDATIONS 


In the light of the aforestated find- — 


ings, and in consideration of the mat- 
ters brought out more fully in the dis- 
cussion contained in Part II * of this 


* Part II of the report, not reprinted here, 
is entitled “Substantiating Material.” 
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of the United States. 
should take into account prospective 


outdoor recreation, 


and propagation of fish and wildlife, 


386 
report, the following recommendations 
are made: 

1. The federal government, in co- 
operation with the states, should pre- 
pare and keep up to date plans for 
comprehensive water development and 
-management for all major river basins 

Such plans 


_ demands for all purposes served 
Besser water development, giving full 
through to nonrevenue-yielding pur- 
poses such as streamflow regulation, 
and preservation 


and keeping in mind the ultimate need 
for optimum development of all water 
resources. All practicable means of 
meeting demands should be considered. 
The executive branch should be re- 
quested to submit plans to the Congress 
in January 1962, for undertaking and 
completing such studies in all basins 


by 1970. Once prepared, the plans 
should be breught up to date periodi- 


cally. Reports on individual projects 
submitted to the Congress for authori- 
zation should specify how the project 
fits into the comprehensive long-range 
program and the range of alternative 
purposes that might be served by the 
resources needed for the recommended 
projects. 

2. The federal government should 
stimulate more active participation by 
the states in planning and undertaking 
water development and management 
activities by setting up a 10-year pro- 
gram of grants to the states for water 
resources planning. A minimum of 
about $5,000,000 in federal funds 
should be made available annually for 
matching by the states for use in the 
preparation of long-range comprehen- 
sive plans for water resources develop- 
ment along the lines recommended in 


No. 1 above. pee 
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3. The federal ii should 
undertake a coordinated scientific re- 
search program on water. This should 
include both research into ways to in- 
crease available supplies and ways to 
increase efficiency in the use of water 
required to produce manufactured 
goods and crops. The committee rec- 
ommends that existing programs be 
strengthened by the following actions : 

a. Expanding the programs of basic 
research dealing with atmospheric 
physics, solar activity, hydrology of 
ground water movement and recharge, 
the physical chemistry and molecular 
structure of water, photosynthesis, cli- 
matic cycles, and other natural phe- 
nomena associated with water in all its 
forms. Such research is essential to 
a major breakthrough in such fields as 
short- and long-range weather fore- 
casting, weather modification, efficient 
management of underground reser- 
voirs, evaporation reduction, desalini- 
zation, and pollution abatement, as well 
as to major improvements in works 
for the storage and control of water. 

b. Providing for a more balanced 
and better constructed program of ap- 
plied research for increasing water sup- 
plies threugh desalinization, weather 
modification, and evaporation, and 
evapo-transpiration reduction. 

Providing for an expanded pro- 
gram of applied research for water con- 
servation. Special emphasis should be 
given to research on improved waste 
treatment methods, on ways of increas- 
ing efficiency in the agricultural use of 
water, on fish and wildlife needs, and 
on methods of system planning for 
the optimum development of water re 
sources of river basins. 

d. Evaluating completed projects 
with a view to determining modifica- 
tions to enable them more effectively 
to meet changing needs, to provide bet- 
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ter guidelines for future projects, and 
to better determine their effect on the 
local, regional, and national economy. 

The executive branch should be re- 
quested to review present research pro- 
grams in the field of water and to de- 
velop a coordinated program of re- 
search designed to meet the foregoing 
objectives. This should be submitted 
to Congress in January 1962, so that 
it can be considered along with the 
budget estimates for the 1963 fiscal 
year. 

4. The federal government should 
prepare biennially an assessment of the 
water supply-demand outlook for each 
f the water resource regions of the 
United States, as a means of informing 
the Congress and the public of current 
ind prospective public action needed 
to meet future demands. The execu- 
tive branch should be requested to sub- 
nit the first such report to the Con- 
in January 1963. 

5. The federal government in co- 
yperation with the states should take 
the following steps to encourage effi- 
‘iency in water development and use: 

Regulate flood plain use as a 
neans of reducing flood damages 
whenever such regulation provides 
rreater net benefits to the national 
‘conomy than would be _ provided 
hrough other methods of preventing 
flood losses. Additional steps should 
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be taken to delineate flood hazard areas 
so that the public will be aware of 
the risks involved in occupying flood 
plains. 

b. Study the emerging water prob- 
lems of the areas in which water short- 
age will be most acute by 1980, with a 
view to finding ways that these water 
shortages can be dealt with in such 
manner as to minimize adverse effects 
on the economy of the area. 

c. Study the future needs for major 
storage reservoirs for river regulation 
for all purposes, and report to the 
Congress with specific recommenda- 
tions as to steps that should be taken 
to preserve any necessary sites so that 
they will be available for use when 
needed at minimum cost. 

d. Provide for public hearings to be 
held in the vicinity of federally spon- 
sored water resources facilities when- 
ever such facilities are proposed for 
development or whenever any major 
change in works or policies is to be 
made. Prior to the hearings, the pro- 
posed change or development should 
be made public, and comments should 
be solicited from state and local agen- 
cies and from organizations and indi- 
viduals affected. 

The committee hopes that appropri- 
ate legislation to implement these rec- 
ommendations will be introduced in 
the Senate and considered by the ap-— 
propriate legislative committees. 
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Problems of System Expansion 
by Annexation 


H. Buford Fisher 


A paper presented on Oct. 25, 1960, at the California Section Meeting, 
Long Beach, Calif., by H. gst Fisher, Staff Assistant, East Bay 


Municipal Utility Dist., 


RINGING a river to a city is a 
task which has faced and is still 
facing quite a number of California’s 
metropolitan areas and larger commu- 
nities. This problem involves not only 
the transmission of the water but also 
the long-range planning of a distribu- 
tion system that will prove adequate 
in providing for the logical growth of 
the service area. The water supply 
situation confronting smaller commu- 
nities, although not of the same magni- 
tude as that of the larger areas, in 
many areas is more critical. The 
utilities serving the smaller areas are 
faced with the problem of finding and 
obtaining additional water for service 
area expansion and of financing such 
a project. In California, the efficiency 
and know-how with which water utili- 
ties, both publicly and privately owned, 
are able to function in meeting ex- 
pansion demands actually governs the 
development of metropolitan areas 
and communities. Thus, a water util- 
ity, more than any other utility, actu- 
ally holds the key to area growth. 
The rapid growth of the East Bay 
Municipal Utility District (EBMUD) 
water service area is typical of the 
expansion of the service areas of other 
water utilities throughout California. 
Perhaps the methods of planning for 
and controlling this growth pattern 
differ somewhat from those of other 


Oakland, Calif. 


water service jurisdictions. It may, 
therefore, be of general interest to 
explain briefly EBMUD’s handling of 
East Bay area expansion. ae 


Ultimate Service Area 


Shortly after EBMUD was formed 
in 1923, an ultimate service area was 
established based on a thorough study 
of the East Bay area, namely, portions 
of Contra Costa and Alameda counties. 
Special attention was given to the serv- 
ice areas of existing privately and pub- 
licly owned water utilities. The early 
establishment of an ultimate service 
area boundary, enclosing an area of 
400 sq mi, has permitted EBMUD to 
plan its transmission and distribution 
system more thoroughly. It has also 
been of value in obtaining essential 
water rights to insure an adequate 
water supply to meet the potential 
growth of the East Bay area. The 
establishment of an ultimate service 
area, although extremely helpful, has 
by no means been the solution to all 
of the EBMUD’s expansion problems. 

At the time EBMUD began operat 
ing the water system, it comprised a 
service area of 92.5 sq mi, or about 
one-fourth of the ultimate service area. 
Through the annexation of contiguous 
areas, lying within the ultimate service 
area, the district has increased its serv- 
ice area to 245 sqmi. This increase 
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represents a growth of 143 per cent in 
31 years. The expansion of the service 
area has resulted from 139 annexa- 
tions, ranging in area from approxi- 
mately an acre to an unincorporated 
territory comprising over 12,800 acres, 
or 20 sqmi. Since its formation, the 
district has annexed four cities, nine 
county water districts, and a number 
of large unincorporated territories, in- 
cluding industrial areas. 

EBMUD has never actively sought 
to annex new territories. In each case 
the request for annexation has come 
from the residents or owners of the 
territory desiring annexation. This 
approach, from a public relations view- 
point, has proved to be ideal. It tends 
to eliminate any objections on the part 
of the residents or property owners 
to EBMUD’s terms and conditions of 
annexation. In all annexations, the 
effect on the original area of the dis- 
trict has been considered. The dis- 
trict’s philosophy as reflected in its 
annexation policy is that each annexa- 
tion should pay its fair share of the 
cost of service. 

Requests have been received for 
EBMUD to annex and provide water 
service to large areas in which residen- 
tial development has already occurred. 
These requests are generally presented 
by an interested group representing the 
area. Such areas, of course, are al- 
ready receiving water service from 
either a publicly owned, privately 
owned, or mutual water system or a 
combination of systems. District rep- 
resentatives meet with the group which 
is seeking information and advice as 
to how to proceed to obtain water 
service. If the area involved meets 
EBMUD's annexation requirements 
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and it is evident that there is con- 
siderable interest in annexation on the 
part of the residents, the group is ap- 
prised of the district’s willingness to 
make an investigation of the matter. 
One of the early suggestions made to 
the group is that a water committee 


be formed representing all ‘sections of 


Once presented with the problem, 
the district analyzes the existing water 
system as to its temporary- and 
permanent-use values and prepares a 
tentative layout of a water system to 
meet its requirements. From _ this 
study, estimates are made of the dis- 
trict’s share and the area’s share of 
the cost of annexing the system and 
bringing it up to EBMUD standards. 
The economics and other aspects of the 
proposed annexation are then carefully 
studied. The pertinent findings are 
reported to the committee, together 
with the district’s preliminary deci- 
sion on the matter of annexation. 

- EBMUD's economic study of the 
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problem of providing water service to 
proposed area hinges on the district's 


capital advance for the project and 
the incremental operating costs of fur- 
nishing water service to the area. 
The rule that the district has been 
applying to such studies is that its capi- 
tal advance should be paid off from the 
income received from the area within 
15 years. This income must also pro- 
vide for the incremental operating costs 
as well as the interest on the balance 
due on the capital advance. By the 
end of the 15-year period, the income 
from the annexed area then pays its 
full share of EBMUD’s debt service 


on outstanding water bonds as well as 
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Presentation of Findings to Area 
Groups 
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The findings, generally presented to 
interested groups in a fact sheet, in- 
clude such items as those described 
below : 

Annexation charges. District 
nexation charges were initially based 
on back taxes—that is, the taxes the 
area being annexed would have paid, 
had it been in the district from 
EBMUD’s inception. Owing to the 
difficulty of compiling these back 
taxes, the district established a sched- 
ule of charges in lieu of back taxes for 
residential and commercial areas. The 
charge involves a combination of a per- 
acre charge of $4, a per-parcel charge 
of $3, and an overall charge of $220, 
regardless of the area involved in the 
annexation. Special consideration is 
given to establishment of annexation 
charges for industrial areas. 

Area's share of the cost. The 
area’s share of the cost of a water sys- 
tem to EBMUD standards is deter- 
mined on the basis of the cost of 6-in. 
mains throughout the service area of 
the territory involved. EBMUD pro- 
vides for the oversizing of mains— 
namely, the difference in cost between 
6-in. mains and larger mains—and for 
required pumping and storage facili- 
ties, service lines, and meters. At the 
present time, the district’s basic charge 
for a 6-in. main in pavement is $5.90 
per foot. 

Credit for the purchase of existing 
system. The depreciated value of ex- 
isting mains meeting EBMUD stand- 
ards—that is, pipe of a diameter based 
on designed needs and of acceptable 
quality—is determined after establish- 
ing the basic values of these facilities. 
Pipe materials of acceptable quality 
include asbestos-cement, cast iron, and 
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cement-coated and -lined welded steel. 
The depreciated value of all service 
lines, meters, and meter boxes meeting 
EBMUD standards is also established 
by the district. 

The depreciated value of portions of 
the existing water system unacceptable 
to EBMUD for permanent use but of 
value while the existing system is being 
brought up to EBMUD standards, is 
also determined. This value, which is 
deemed equivalent to a rental value, is 
established on a percentage adjustment 
of the basic value and a shorter useful 
life. If existing facilities are consid- 
ered to have a salvage value, some 
additional credit is given. 

Ouality of supply. A comparison 
of the quality of the existing water 
supply with EBMUD’s supply is given, 
generally in terms of total hardness. | 

Comparison of water costs. Exam- 
ples of comparative area costs to con- 
sumers, based on typical uses of water 
and assessed valuations of improved 
property, are also shown. Owing to 
the marked difference between EBMUD 
water rates and those of other utilities 
in the area, these comparisons invari- 
ably indicate a saving to the average 
householder under EBMUD operation. 
This is true even when both EBMUD 
taxes and county water district taxes 
or assessment district levies are added. 

Methods available for financing. 
The advantages and disadvantages of 
the various methods available to the 
residents of the area for financing their 
share of the cost of an EBMUD water 
system are outlined. The primary 
methods of financing are through the 
formation of either an improvement 
district or a county water district. 

Probable initial tax rate or assess- 
ment. The probable initial tax rate, 


if the area elects to form a water dis- 
trict, is estimated and presented. If 
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an improvement district procedure is 
selected, a rough estimate of the prob- 
able assessment is computed. 

The residents and voters of the area 
are thus apprised of all of the facts 
before taking the necessary steps to 
form either a county water district or 
an improvement district. EEBMUD 
representatives, if requested, meet with 
various organizations and groups 
throughout the area to offer an oppor- 
tunity for all interested parties to have 
their questions answered. 


cedure are that: 


XATION PROBLEMS 


4. General-obligation bonds are not 
a lien on individual properties, whereas 
improvement district bonds do become 
a lien on the holdings. 

5. As the area develops, the tax 
rate, which is established to redeem 
and pay the interest on the bonds, de- 
creases. This reduction in the tax rate 
is due to the increase in the assessed 
valuation of the area, as well as the 
decrease in interest payments. 

Improvement district. The advan- 
tages of the improvement district pro- 


Financing of Area’s Share = ==—_=éi.z It generally requires a shorter pe- 


The county water district procedure 
and the improvement district proce- 
dure both offer certain advantages in 
the financing of the area’s share of the 
cost of improving a water system to 
meet EBMUD standards. These are 
discussed below. 

County water district. The advan- 
tages of the county water district pro- 
cedure are that: 

1. Bonds issued are general-obliga- 
tion bonds, which bear a lower rate 
of interest than improvement district 
bonds. 

2. The area has official representa- 
tion through a duly elected board of 
directors, which has the power to 
carry on negotiations and enter into 
agreements. 

3. The district can take over exist- 
ing water systems before the required 
improvements are made, whereas under 
an improvement district procedure, all 
construction work necessary to bring 
the existing water system up to 
EBMUD standards must be completed 
prior to takeover; the county water 
district procedure thus permits the dis- 
trict to give some credit for the transfer 
of existing water facilities not meeting 


EBMUD standards. 


riod of time to accomplish the annexa- 

tion and to provide water service in 
the smaller annexations. 

2. Individual property owners can 

elect to pay their assessment prior to 

the issuance of individual bonds. ras 


Determination of Area’s Share +n 


In making provisions for EBMUD 
water service to an area, whether or 
not an existing water system is in- 
volved, the area is charged for all main 
installations required on the basis of 
the EBMUD’s established charge per 
foot of 6-in. main. If a larger main 
is needed, EBMUD pays the differ- 
ence in cost between a 6-in. main and 
the larger main. If there is an existing 
water system to be purchased by the 
area, EBMUD allows certain credits 
to the area for the purchase and trans- 
fer of this system to EBMUD. 

Generally, EBMUD does not di- 
rectly purchase the facilities of the 
existing utility. It does, however, to 
an extent, control the acquisition of 
such systems, through negotiations, by 
stipulating the boundaries of the area 
it will agree to annex. The district 
thus prevents piecemeal chopping up 
of the existing system, which would 
prove uneconomical for all concerned. 
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EBMUD bases its valuation of the 
existing water facilities on their value 
to its operations. It then offers a 
water district board of directors or a 
water committee a firm credit for the 
acquisition of the system. The rep- 
resentatives of the local area are thus 
in a better position to negotiate for 
the purchase of these facilities. Such 
negotiations have resulted in an area’s 
having to pay more than the district’s 
firm offer, but in some instances sav- 
ings have resulted. 


Determination of EBMUD’s Share 


Under present policies, EBMUD 
pays for the oversizing of mains, the 
installation or acquisition of service 
lines and meters, and the installation 
or acquisition of pumping and storage 
facilities, including the purchase of the 
sites. EBMUD’s share of the cost of 
providing water service to annexed 
areas, therefore, varies from a nominal 
percentage of the area’s share of the 
cost of the project to as much as 100 
per cent more than the area’s share. 
The difference in EBMUD costs would 
depend on the number of structures 
and the number of oversized mains in- 
volved. EBMUD’s share of the cost 
does not include its capital investment 
in major transmission mains, principal 
storage reservoirs, filter plants, and 
other “backup” facilities necessary to 
make water available to the annexed 
area. 

If the district bears the greater share 
of the cost of bringing a water system 
up to standard, the annexed area, in 
acquiring an existing water system, 
must absorb any additional cost above 
the firm credit for the existing system 
given by EBMUD. This assumption 
of the higher acquisition costs by the 
local area is particularly justifiable, be- 
cause the acquisition of an existing 


water system permits the area to re- 
ceive EBMUD water service at a much 
earlier date. The early operation of the 
system by EBMUD is made possible 
by the temporary use of portions of the 
existing system until they are gradually 
brought up to EBMUD standards. 

If EBMUD bears the greater share 
of the cost, the reason is generally one 
of economics. In most cases it is more 
economical to install larger transmis- 


sion mains and storage facilities to 


meet long-range water demands than 
to construct smaller facilities to meet 


only immediate needs. 


Annexation of Area With System 


In a recent annexation, the mem- 
bers of the area water committee, after 
weighing all of the conditions, elected 
to form a county water district. The 
annexation, which was one of the 
largest annexations to the district, en- 
compassed an area of 16 sq mi known 
as San Ramon Valley. This territory 
is located south of the city of Walnut 
Creek, already served by EBMUD. 
Most of the 5,000 active accounts in 
the San Ramon Valley area were 
served at the time by a large private 
utility, the California Water Service 
Co., as a portion of its Contra Costa 
Division, and by seven small systems, 
the largest of which had 150 customers. 
The California Water Service Co., 
when approached by the water commit- 
tee of the local area, expressed a will- 
ingness to sell the San Ramon Valley 


section ol its system. 


Initial Problems of in 


The initial problems were for 
EBMUD to assist the newly formed 
water district in reaching agreements 
with each of the water companies on: 
(1) the purchase price and procedure 
for the acquisition of the individual 
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systems ; (2) the establishment of vari- 
ous basic values for the acquisition of 
new installations and for the retire- 
ment of any existing facilities; (3) the 
general arrangements for the closing 
of the agreements and the transfer of 
the existing facilities. 

EBMUD gave assistance in the de- 
termination of the maximum amount 
of the bond issue required to finance 
the water district’s share of the cost 
of a water system designed to meet 
EBMUD standards 

The agreements mentioned above 
also had to be acceptable to EBMUD. 
The assistance of EBMUD’s legal de- 
partment was essential and proved ex- 
tremely valuable in the preparation and 
approval of all agreements. Certainly 
many legal pitfalls can be avoided by 
sound legal counsel throughout an- 
nexation proceedings. 

Obviously, it is in the best interest 
of the district to establish and main- 
tain good rapport with both the area 
water district and the water utilities 
presently serving the area. This is 
highly desirable in order that the nego- 
tiations may proceed smoothly and im- 
provements may be made during the 
interim. Incidentally, the interim pe- 
riod in the San Ramon Valley annexa- 
tion, owing to problems which devel- 
oped in the area, extended over 13 
years. The San Ramon Valley proj- 
ect involved over 122.5 mi of mains, 
which included existing mains meeting 
EBMUD standards, the replacement 
of mains termed unacceptable, and the 
installation of new pipelines in streets 
where mains did not exist. 

It was agreed by all parties that de- 
tailed design drawings on each pro- 
posed improvement or main extension 
within the area water systems would 
be prepared. These drawings were 
then submitted to EBMUD’s engi- 


neering department for review and 
approval prior to installation. This 
procedure gave assurance that all in- 
stallations would be made to EBMUD 
standards. It also permitted credit to 
be given to the county water district 
for such acquisitions at the basic val- 
use provided for under the: terms of 


Communications 


To keep all interested organizations 
and individuals informed on the prog- 
ress being made in completing the vari- 
ous steps essential to the closing of the 
agreements, frequent meetings were 
held and letters and memorandums of 
instruction issued. It was also neces- 
sary for all parties to cooperate in re- 
solving problems presented by sub- 
dividers and individuals requiring 
water service during the interim pe- 
riod. In order that the residents of the 
area might be kept informed of what 
transpired, frequent press releases were 
issued and a number of letters of ex- 
planation were mailed to all consumers 
in the local area. The county water 
district had to conduct three elections 
to accomplish the annexation, as well 
as the takeover of the existing water 
systems by EBMUD. The value of 
good public relations and of open chan- 
nels of communications with the resi- 
dents and electorate of the area is borne 
out by the results of these elections : the 
formation was approved by a vote of 
5 to 1; the $3,500,000 bond issue was 
approved by a vote of 10 to 1; and the 
annexation was approved by a vote of 
24 to 1. 


Water Pressure Problems 

From EBMUD’s viewpoint, one of 
the major problems which had to be 
resolved was the matter of water pres- 
sure to the consumers. The existing 
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system was operated primarily through 
a major pumping zone, with a mini- 
mum of storage and with smaller pres- 
sure tank systems supplying the higher 
areas. It was necessary for EBMUD 
to change, without too great an increase 
or decrease in existing pressures, to a 
combination of one gravity zone and a 
large pressure zone. The smaller pres- 
sure tank systems were to continue 
temporarily to serve the remainder of 
the area. The changeover, therefore, 
had to be made as efficiently as possible. 

The foregoing program was neces- 
sary until six new storage reservoirs 
and tanks could be constructed, thus 
permitting the establishment of pump- 
ing-gravity zones throughout the serv- 
ice area. Pressure in these systems 
ranges from approximately 40 psi at 
the top of the zone to about 130 psi 
at the bottom. 

Improper permanent zoning can re- 
sult in many unsolvable consumer com- 
plaints. EBMUD, recognizing the im- 
portance of careful planning, endeavors 
to prevent such a problem from arising. 
To accomplish this in the San Ramon 
Valley, a very thorough study of pres- 
sure conditions within the existing 
water system was undertaken prior to 
the takeover. On the basis of the find- 
ings, the most desirable pressure zones, 
as permitted by the terrain of the area, 
were established. The initial zones 
were so selected that in most cases 
permanent storage facilities would pro- 
vide near-ideal pressures. 


Official Map 


In view of the difficulty of describing 
in the written agreement the details of 
the locations of existing mains and 
places where replacements and new 
mains were to be installed, an official 
map was prepared and made a part of 
the agreement. The map, through the 


use of symbols, delineated the mains 
and clearly established EBMUD’s fu- 
ture responsibility for main installation. 
The map has proved to be exceed-— 
ingly helpful in dealings with the pub- 
lic. By its use in the business offices, 
applicants for water service can be 
shown existing and future distribution 
system situations. Any possible con- 
troversies as to the intent of both 
EBMUD and the county water dis- 
trict regarding main installations can 
thus be avoided. 


Critical Construction Areas 


After the terms and conditions of 
the written agreements had been car- 
ried out by all parties and the closing 
of the agreements and takeover of op- 
erations of the existing system had 
been arranged, EBMUD advised each 
customer by letter as to what was going 
to happen. Any problems that could 
arise were clearly set forth. Giving 
the residents all the facts has paid off 
as is borne out by the excellent public 
relations that EBMUD has enjoyed. 

In several of the critical problem 
areas where major transmission mains 
were to be installed or some pressure 
changes were necessary, meetings were 
held with key representatives of the 
areas to explain the situation. The 
residents were also apprised by letter 
and through press releases of the prob- 
lems involved and the progress being 
made toward completion of the work. 
This program has resulted in a mini- 
mum of complaints and a willingness 
on the part of the residents to await 
the completion of major developments. 

Some of the projects will require a 
number of years to complete. 

An example of one of the problem: 
involved is the construction of both a 
15-mil gal open-cut reservoir and a 
14-mil gal prestressed concrete storage 
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tank in a relatively confined and rather 
steep hillside area. This area had been 
subdivided into a high-value, ranch- 
type home development. In addition 
to the storage facilities, large transmis- 
sion mains had to be installed in the 
two winding and narrow streets, which 
had extremely substandard pavement. 
A meeting was held with the repre- 
sentatives of the improvement associ- 
ation established in the area. EBMUD 
representatives painted a rather dark 
picture of the conditions facing the 
area for a period of at least 1} years. 
Particular stress was laid on the first 
6-month period, when the mains would 
be installed in the streets. The end re- 
sults of these improvements were thor- 
oughly explained—namely, a change 
from no water storage to ample storage 
to meet the peak demands and provide 
fire protection for their area and ad- 
joining areas as well. The necessity of 
installing ample transmission and dis- 
tribution mains and standard hydrants 
to replace the existing 2- and 3-in. 
lines and small standpipes of the 50- 
customer private system was explained. 
The improvement committee, based 
on the district’s explanation, prepared 
and mailed a memorandum to all resi- 
dents giving them all the facts—un- 
pleasant as well as pleasant. All of 
the projects, except for the covering 
of the open-cut reservoir, have been 
completed; no major complaints and 
very few minor ones have been received. 


Planning of System Takeover 


During EBMUD’s activities in com- 
pleting the program necessary to ac- 
complish the takeover of the existing 
systems in the San Ramon Valley area, 
good liaison had to be maintained. 
Each department and division head, as 
well as all key EBMUD employees, 
were kept informed of progress being 
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made and the problems to be resolved. 
This was done both through meetings 7 
and by written instructions issued from ‘ 
time to time. Memorandums set forth 
the definite assignments for which each 
section was responsible and noted the 
deadline for completion. As decisions 
were made and policies established re- 
lating to the annexation, memorandums 
covering these matters were immedi- 
ately released to all employees con- © 
cerned. The end result was rather 
smooth progress leading up to the take- 
over of the existing water system. It 
is obvious that extremely close co- 
operation between divisions and de- 
partments is essential to the sucess of 
such a project. 

EBMUD field forces worked very 
closely with these of the California 


Water Service Co. in making the nec- a 
essary connections between the two ‘4 
systems and in valving off these con- 


nections in preparation for the take- 
over. Some of these operations in- 
volved the construction of new mains 
within the existing water system to in- 
sure good pressure conditions when 
district service began. It was also 
necessary for EBMUD to construct 
two large pumping plants and have 
these connected to the principal exist- 
ing transmission mains before transfer 
of service. A major transmission main 
also had to be extended to the area 
by EBMUD and _ connected before 
takeover. 

A week before the beginning of dis- 
trict service to the San Ramon Valley 
area, every customer was mailed a let- 
ter of welcome from the president of 
EBMUD’s board of directors. This 
procedure is employed in other areas 
as well. Accompanying the letter was 
a brochure explaining the organization 
of EBMUD, its source of supply, and 
the water treatment process used. The 
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letter gave the date of commencement 
of water service and briefly outlined the 
initial and long-range problems of pro- 
viding water service to the area. A 
typical paragraph of explanation was: 


In the beginning, the most noticeable 
improvement will be in the quality of 
the water. However, the first day or two, 
harmless sediment may appear due to 
temporary shutdowns for the purpose of 
making connections to the system, and 
also because the flow in some mains will 
be reversed. General service improve- 
ments will follow as new storage reser- 
voirs and key transmission mains are 
constructed. We ask that you bear with 
us during the period in which these new 
facilities are being built. 


Conclusions 

Whatever success EBMUD has 
achieved in accomplishing the annexa- 
tion of the larger areas to its water 
service area, particularly where the ac- 
quisition of existing water systems is 
involved, may be attributed to: 

1. Establishment of a close advisory 
relationship with duly elected boards 
and water committees. 

2. Careful planning of each step of 
the annexation procedure and each 
phase of the providing of water service. 
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3. Determination of the definite as- 
signments to be accomplished, includ- 
ing the preparation of a check list of 
these for the guidance of district per- 
sonnel and the establishment of a 
deadline for the completion of each 
assignment. 

4. Immediate 


alerting of all con- 


cerned when decisions are made that 
affect the course of action. 

5. Recording the results of contacts 
made with area and utility representa- 
personnel 


tives to keep EBMUD 
informed. 

Maintenance of a proper followup 
of any problems that develop. 

7. Close working with legal coun- 
sel to avoid legal pitfalls. 

8. Maintenance of an intelligent liai- 
son with the representatives of the 
local area and existing utilities. A 

9. Keeping the electorate and their 
representatives well informed through 
letters, releases, and group 
meetings. 

The points enumerated above might 
be summed up as the practice of good 
teamwork ; a willingness openly to pre- 
sent all of the problems and conditions ; 
and the establishment of sound public 
relations with the residents of the area 


to be annexed. 
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Elwood J]. Umbenhauer 


allenge of System Growth 
at El Paso 


A paper presented on Oct. 18, 1960, at the Southwest Section Meeting, 


Galveston, 


pr “LIMINARY figures from the 
US Bureau of Census show that 
El Paso, Tex., has grown in 10 years 
from a population of 130,000 in 1950 
to a population of 272,000 in 1960. 
Although it is true that some 50,000 
people were added as the result of an- 
nexation, the expansion has been ex- 
plosive, and the rate of growth has 
been exceeded in but a few major cities 
in the United States. 


El Paso Water Problems 


El Paso is located in one of the 
larger areas of deficient rainfall in the 
United States, and supplies of fresh 
water are scarce and difficult to find. 
The topography and terrain are rough, 
and the large range in elevation, ap- 
proaching 1,300 ft between the lowest 
areas being served and the uppermost 
reservoirs, necessitates the operation 
of a number of water pressure systems, 
and the pumping of quantities of water 
through several booster stations and 
levels in series. Peak-day use has 
grown from 29.1 mil gal in 1950 to 88.9 
mil gal in 1960; average daily use has 
grown from 18.5 mil gal to 50.5 mil gal. 
The number of services grew from 
21,044 to 56,660 in the same 10-year 
span, and the increase in water mains 
has been from 210 mi to more than 


Tex., by Elwood J. Umbenhauer, 
Sewer Systems, Public Service Board, El Paso, Tex. 
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The best estimates available have 
not adequately warned of the amount 
of growth to be expected. The reports 
deescribed below were all made by na- 
tionally known firms. 

One report, made in 1940, predicted 
a peak day of 30 mil gal in 1960. This 
figure was exceeded in 1949. Another 
report, made in 1951, predicted a peak 
day of 48 mil gal in 1960. This figure 
was exceeded in 1956. Yet another, 
made in 1952, predicted a peak day 
of 41.8 mil gal in 1960, which was ex- 
ceeded in 1956. 

Estimates made by the El Paso 
water utility of anticipated peak use 
in 1966, published in 1954 and in Feb- 
ruary and October of 1956, were ex- 
ceeded respectively in 1956, 1957, and 
1958. 

Several of the reports, in stating 
the premises on which their estimates 
were based, said, in effect, that the 
estimates would be reached only if the 
rate of growth at that time continued, 
but mentioned that the rate was so 
unreasonably large that it could be 
expected to decline shortly. 

Despite the inaccuracy of demand 
predictions, the El Paso public service 
board has managed to supply enough 
water every summer to meet the de- 
mands of the city. It has managed to 
enlarge the system to meet these de- 
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mands with water bonds totaling ap- 
proximately $9,000,000 and with a 
water rate lower than that of any 
major city in the state of Texas. There 
has been only one 4 per cent increase 
in rates, which was directly due to 
the acquisition of an independent water 
district with rates and a ratio of indebt- 
edness far higher than those of the city. 

A rate of growth beyond all expecta- 
tions, the difficulties of finding water 
in an arid region, the desire to main- 
tain a sound financial condition with 
a minimum of bond issues and rate 
changes, have presented the public 
service board and its management with 


a real challenge. ae) 


Among the many factors responsible 
for the accomplishments of the past 10 
years, four, perhaps, have had greater 
influence than others, each playing a 
key part in the continual struggle to 
meet growing demands, and each es- 
sential to success: (1) the creation of 
the public service board; (2) the ag- 
gressive search for new sources of 
water supply; (3) the extension poli- 
cies of the city of El Paso; and (4) 
the construction policies of the city. 


Factors of Success 
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The creation of the public service 
board has placed the overall direction 
of the municipal water system free 
from political influence and made it 
possible for the same directors to con- 
tinue in office long enough to allow 
consistent long-term programs to ma- 
ture and give a measure of continuity 
to operations. 

The aggressive search for new 
sources of water has developed sup- 
plies adequate to answer, however tem- 
porarily, the question: if it becomes 
necessary to supply more water, where 
will it come from? 

The extension policies of the city 
have opened new sources of income 
and made it possible, by and large, 
to meet the growing demands without 
intolerable increases in rates to existing 
customers. 

The construction policies have ena- 
bled the city to receive the utmost 
value for each dollar expended 

In addition to the factors listed 
above, luck has also certainly played 
a part; however, without determina- 
tion, foresight, and experience in the 
areas outlined above, management 
would surely have failed at some time 
to meet the water requirements forced 
upon it by the rapid growth of the city. 


Formation of Public Service Board 


The first factor to which the suc- 
cess of the municipal water and sewer 
system can be attributed is the creation 
of its governing body, the public serv- 
ice board, and the financial stability 
and policy continuity which were 
gained from its creation. ; 


Early Organization 

Before the establishment of the pub- 
lic service board, policies of the water 
department were formulated by the 


city council, who also controlled de- 
partmental finances. It was necessary 
for the department to compete yearly 
for its own revenues with other city 
departments, and, on several occasions, 
money was transferred from the water 
department to the city’s general fund. 
An advisory water board existed, but 
its influence varied directly with the 
confidence of the city council in its 
judgment, and recommendations of 
improvements, considered absolutely 
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essential by the advisory board, were 
sometimes passed over. 

The first water board was appointed 
in 1921 for the specific purpose of 
making a single study of the water 
resources of the city. The board was 
dismissed when its report, the most 
comprehensive one ever made up to 
that time, was completed. 

A permanent city water board was 
appointed in 1929. This board served 
only in an advisory capacity, and its 
decisions had to be put into action by 
the city council. It did not have final 
control over its funds, and it was a re- 
curring recommendation to the council 
that the board be given independent 
control over the system. 
Formation of Board 


In 1951, in an effort to find a long- 
term solution to the city’s water sup- 
ply problems, the mayor appointed a 
mayor’s advisory committee and a 
finance committee to assist the water 
board. These three groups comprised 
a large cross section of El Paso public 
life and ultimately joined together in 
presenting an $11,000,000 bond issue 
to the people. The issue was rejected 
by vote, and the city was momentarily 
in the position of having an inadequate 
water system and no finances to aug- 
ment it. 


Search for Water Sources 


In late 1929, the board called upon 
its superintendent and secretary, A. H. 
Woods, to prepare a report on the con- 
dition and needs of the system. This 
report was summarized by the Board 
and presented in a letter to Mayor 
R. E. Thomason on Dec. 19, 1929. It 
reported the capacity of the city’s nine 
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In this atmosphere, the city exam- 
ined the status of the water board and 
presented to the voters a proposition 
for $2,940,000 in revenue bonds. The 
ordinance providing for the issue of the 
revenue bonds also placed complete 
management and control of the system, 
during such time as any of the bonds 
were outstanding and unpaid, in the 
hands of a board of five trustees, to be 
known as the “Public Service Board.” 
This meant that expenses of operating 
the water department and its income 
would both be independent of the city’s 
tax income, and that the payment of 
its bonds and other indebtedness would 
be dependent entirely upon water and 
sewerage revenues. 

Until retirement of the first series 
of bonds and various other series is- 
sued in the ensuing years, it is the 
responsibility of the public service 
board to provide an adequate water 
supply for El Paso. 

The establishment of the board has 
eased the problem of meeting the de- 
mands of the city by permitting: (1) 
long-term policies; (2) long-term con- 
struction programs; and (3) long-term 
financial programs. With the appoint- 
ment of members for staggered 5-year 
terms, the board is able to maintain 
continuity of direction, and the impor- 
tance of this stability can hardly be 
exaggerated. 
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wells to be 14 mgd, only 500,000 gpd 
more than the maximum usage in 1929. 
Although the water was rated as of 
good quality, the presence of shallow 
deposits of salt water was also noted. 
This, it was feared, would contaminate 
the fresh water at greater depths if the 
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made three recommendations for the 
future: (1) a complete survey of the 
underground water supply; (2) the 
establishment of the city’s rights to 
surface waters of the Rio Grande; and 
(3) the establishment of an independ 
ent water board. 

Warnings in the Woods report con- 
cerning the possibility of salt water 
encroachment began to be realized in 
the middle 1930’s. On Dec. 3, 1934, 
the water board was advised that a 
well had turned saline and was unfit 
for further use. In a few days, the 
city began negotiations with USGS 
for an investigation of the ground 


water resources of El Paso. ages 


USGS Report 


The USGS investigations resulted in 
a report which for years was consid- 
ered the standard treatise on El Paso 
ground water resources.’ Although 
the formal publication of the work was 
delayed until 1945, its contents were 
known as early as February 1937. 
USGS recommended that the city start 
negotiations to secure a water supply 
from the Rio Grande. The contents 


of the report could be summarized 


briefly as follows *: 


- About 10 mgd of recoverable water 
was being supplied by precipitation to 
underground storage, for possible re- 


charge to wells near El] Paso. From 
water already in storage, the current 
rate of pumpage (15 mgd) could be 
sustained for a period of 7} years. 
The rate of recharge could prolong 
this usage for about 20 years, after 
which the storage would be exhausted. 
The cities of El Paso and Juarez and 
industrial users were already pumping 
about 16 mgd, thus removing water at 
a rate that would soon leave the city 
without even a reasonably sufficient 
supply. Much of the report dealt with 
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the encroachment of salt water upon 
the fresh-water supply, and it was rec- 
ommended that no additional wells be 
drilled in the Montana Field east of the 
city, and that pumpage from the area 
he decreased, because of increasingly 
mineralized water. 


Canutillo Supply 


The information in the USGS re- 
port, which cost El Paso and the state 
of Texas about $113,000, gives only 
slight attention to an underground 
supply which is now a major factor 
in the El] Paso water supply situation— 
the well field in the Canutillo area of 
the El Paso Upper Valley. 

At public meetings held in the late 
1930’s and early 1940's, the danger of 
salt water encroachment on El Paso’s 
water supply was freely emphasized. 
Despite a suggestion by USGS that the 
city explore for water in the Hueco 
Bolsom area, the water resources of 
the area were not explored by any ex- 
tensive drilling program during the 
geologic investigations of 1935-36. 
Only three deep wells were sunk in 
the area to the north of the Mesa Plant. 
These were the conditions under which 
Mayor J. E. Anderson appointed a 
water development commission in late 


1939 or early 1940. 


Rio Grande Supply 


The limitations quoted in the USGS 
report caused the commission to rec- 
ommend a new water source, the Rio 
Grande. A long series of conferences 
ensued between the city, the US Bu- 
reau of Reclamation, and the irrigation 
districts. Negotiations were carried 
to the Secretary of the Interior in 
Washington before a contract for pro 
viding the city with a maximum of 
7.000 acre-ft per year from 2,000 acres 
of water right land was finally ap- 
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proved on Feb. 18, 1941. All rights 
to the impounded waters of the Ele- 
yhant Butte Project had already been 
appropriated. The only way the city 
sould acquire water was to purchase 
farming land and take it out of cultiva- 
tion. The contract provides that, once 
it has acquired such lands, the city may 
receive a quantity of water not exceed- 
ng 34 acre-ft per acre, or the amount 
allotted to the farmers—whichever is 
smaller. 

The city suffered the same restric- 
tions as the farmers during the drought 
ears 1951-57. In 1951, 1.75 acre-it 
vas allotted per acre; in 1952, 2.5 
cre-ft; in 1953, 1.9 acre-ft; in 1954, 
) acre-in.; in 1955, 5 acre-in.; in 1956, 
.7 acre-in.; and, in 1957, 14 acre-in. 

The city is also limited, under the 
ontract, as to the number of acres of 
and it may purchase for water use 
purposes. The 1941 contract provided 
wr the purchase of 2,000 acres of land 
1 Texas. A 1944 revision permitted 
1e purchase of 2,000 additional acres 
1 New Mexico; but a New Mexico 
tate law prohibiting the export of 
yater has made the application of this 
ortion of the contract impossible. 
‘his leaves El Paso a maximum of 
,000 acre-ft per year under its water 
right land program, which is less than 

mgd—obviously a far from complete 
supply even in 1944. 
New Treatment Plant es 

The waters of the Rio Grande at El 
Paso are far from potable, and their 
utilization required the building of a 
treatment plant. The plant was origi- 
nally intended to have a capacity of 6 
mgd, but the rapid expansion of sur- 
rounding military posts and consequent 
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to 10 mgd. With increasing military 
activity in the El Paso area, and an 
increase in per-capita consumption 
brought about principally by water- 
consuming air-conditioning, it soon be- 
came obvious that the new plant could 
supply -but a small part of the daily 
requirements of El Paso. Plans were 
made to double the capacity of the 
plant, and officials began seeking still 
another method of securing water from 
the river. 


Ground Water Investigations 


New ground water supplies would 
have to be sought urgently to meet the 
demands of a fast growing city. The 
public service board began negotiating 
with the US Army and Air Force for 
a cooperative investigation of ground 
water resources in the area, with the 
Texas Board of Water Engineers also 
participating. 

The board was interested in explor- 
ing not only the area east of the Frank- 
lin Mountains, known as the Hueco 
Bolson, but also the area west of the 
mountains. 


Protection of Ground Sources 


Another important point concerned 
the protection of ground water re- 
sources once discovered. It was 
pointed out that a number of farmers 
were already using ground waters of 
the Mesa Field for irrigating crops, 
thus depleting the supply at an abnor- 
mally high rate. It was agreed that 
the city must find a way to control 
this pumpage in an area that might 
comprise the most substantial water 
resource in the vicinity. 

Under Texas law, only ownership of | 
land is considered adequate protection | 


against drilling for water. It was, — - 
therefore, suggested that the city con 
sider purchasing all of the land ita 


growth of the city made a change of 
plans necessary, and before construc- 
tion began the capacity was changed 
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the main stream of water discovered 
by the studies, and that the city take 
option on this land prior to drilling, 
rather than after the report had been 
released. 

Discussion with the major property 
owners in the area of exploration was 
begun with the objective of securing 
the necessary options, and the manager 
was authorized to sign options with 
payments up to $10 per acre on as 
many as 50 sections of land. 

At this time, the manager gave a 
favorable report on wells in the Canu- 
tillo area. A subsequent bond issue sup- 
plied the money to purchase both Ca- 
nutillo and Hueco land. To insure its 
future water supplies, El Paso has be- 
come the largest landowner in El Paso 
County, holding title to some 57 sq mi. 


_ The 36,794 acres include 22,400 acres 


northeast of the city in the Mesa well 
field, and 12,500 acres in the Upper 


2 Valley, near the Canutillo field. These 


are held for the protection of ground 
water rights. In addition, the city 


owns 1,894 acres of land in the irri- 


3 


gated areas of the El Paso valleys, all 
with water rights on the Rio Grande. 


The third factor discussed here, but 
chronologically the first major step 
enabling El Paso to meet its growing 
needs, was the development of its ex- 
tension policy, formulated after World 
War II and modified from time to time 
as circumstances demanded. 


Early Policy 


In the late 1930’s and early 1940's, 
Paso’s population was reasonably 


e static, and, despite a wartime influx 


of military residents, and their depend- 
ents, had a water supply adequate to 
meet its immediate needs. The bonded 
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Value of New Sources 


The lands acquired have been of 
inestimable value in producing water 
to meet El Paso’s needs. Thirty-three 
of the 75 wells used by the city are 
on this land, and they supply approxi- 
mately 50 mgd of the city’s 90-mgd 
peak demand. Without the aggressive 
policy leading to the acquisition of this 
land and the drilling of these wells, the 
supply would necessarily have fallen 
far short of the demand. 

The increase in value of the land 
has also added to the financial base of 
the public service board. Land pur- 
chased for $10-$100 an acre now 
ranges in value from several hundred 
to many thousands of dollars, owing to 
the expansion of the city in a northerly 
direction. Bids on a strategic site in 
that vicinity recently exceeded $100,000 
on less than 2 acres divided into 
smaller tracts. Sales of a small por- 
tion of the original purchases will soon 
have paid the cost of the original land 
acquisition program. 

indebtedness was small and there was 
a cash reserve, which, in the light of 
prevailing attitudes, seemed ample for 
normal and healthy growth. The ex 
tension policy of the city at that time 
required the applicant for new service 
to pay for an extension to his meter 
at the rate of half the cost of that 
amount of 2-in. cast-iron pipe neces 
sary to reach him, with the city assum 
ing the cost of all labor, fittings, an 
additional material cost for pipeline 
larger than 2 in. Under this polic 
the main became the property of th 
city and no refunds were possible. I 
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le event a main already existed adja- 
nt to a property, no extension fee 
as charged. 
The policy led to numerous conflicts. 
For example, four potential customers 
ould band together to have an ex- 
nsion constructed, and, after all ar- 
ingements had been made, one would 
ithdraw. The three remaining would 
en divide the cost among them, and 
e extension would be made. At this 
int, the fourth party, who had with- 
rawn, could legally apply for service 
n the ground that a main existed 
ljacent to his property, and service 
ould have to be furnished without 
ly payment of frontage charges. No 
argument could convince the three who 
had paid for the extension of the jus- 
tice of this arrangement. 
The policy on sewer extensions dif- 
red in that the first 100 ft of exten- 
m was made free. Six homeowners, 
nding together, could call for 600 ft 
free extension. This, although per- 
ining to sewage, is directly of interest 
re, as the sewer extension policy 
is the direct cause of changes in the 
erall frontage policy of the city. Im- 
ediately after World War II, a 
igle subdivision pioneered the house- 
ilding program for the city. Inspec- 
mn of the plans proved a shock to 
unagement. Under the existing ex- 
ision policies, the entire surplus of 
2 water department would have been 
hausted in providing services to this 
ne subdivision. It was apparent that 
me changes were essential, as there 
ere definite indications that other 
bdivisions would soon follow. 


AWWA Report 


At about the same time, a report 
m an AWWA committee was made 
uilable.2 This report said, among 


ier things, that extension policies 
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should be such that: (1) the existing — 
customers should not be penalized to — 
provide service to new customers ; and 
(2) charges for extensions to new 
customers should not be so high as to 
be prohibitive. With these principles _ 
in mind, and with information ob-— 
tained from every city possible regard- 
ing their extension policy, management 
wrote two ordinances, passed by the _ 
city council on Sep. 16, 1948, providing ae 
extension charges for water and sew c 
extensions. 


Policy Changes 


It was intended that the individual — 
user pay for that portion of any main 
adjacent to his property, and that the — 
city pay for those lines necessary to 
complete the network of mains and 
for fire hydrants. If unserved prop-— 
erty lay betw een that to be wich aad 


required | to with 
department an amount equal to the 
change to that property, to be refunded 
as the intervening properties tied into | 
the system. 

It was intended to make higher 
charges for larger properties, as longer — 
mains would be required to surround 
them, and to make higher charges for 
larger service sizes, as these required 
both larger mains and supporting © 
systems. 

It was further intended that any un- 
served property, whether or not new 
mains had to be constructed to connect 
it to the system, should pay an exten- | 
sion charge, on the theory that the © 
extensions had been paid for either by 
other parties or by the city and no 
contribution had been made to the 
water system by the unserved property 
through the payment of bills. Charges 
for unserved property were made iden- — 
tical, regardless of whether 
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tensions were necessary. This ordi- 
nance then provided for a payment for 
extensions based on the number of feet 
of frontage, times a sum of money 
called a “basic contribution unit,” times 
a depth factor. The basic contribution 
unit was established in September 1948 
at a figure equal to half of the cost of 
a 4-in. main. It was increased in 1950 
to 85.5¢ per front foot. 

Over the ensuing years, various 
changes in the ordinance have been 
found to be necessary. Increasing 
cost factors made the basic contribution 
unit too low. The original ordinance 
was written for a city laid out on recti- 
linear plan, but certain anomalies de- 
veloped as new _ subdivisions were 
drawn on curvilinear plans, and consid- 
erable engineering inguenuity was re- 
quired to make the rules fit irregular 
tracts of land. 

Services to certain large tracts of 
land, such as hospitals and_ schools, 
created unforeseen problems and neces- 
sitated revisions to the ordinance. As 
a result, the frontage regulations were 
— completely rewritten in 1957. 


771) 


Present Rules 


oe As the public service board, which 
has the right to establish its own rules 
and regulations, had been established 
ed in the meantime, two ordinances were 


repealed and completely rewritten as 
rules and regulations of the public serv- 
ice board, incorporating the changes 
enumerated above. The public service 


board now operates under these rules. 
In principle, it is the intention of these 
rules to collect a frontage charge based 
on twice the length of the centerline 
of the street from which service is 
given increased by factor of four- 
thirds (the average number of feet of 


x’ 


ELWOOD J. UMBENHAUER 


- 


Jour. AWWA 


main in a subdivision per foot of front- 
age), a factor for the depth of prop- 
erty served, and a factor for increasing 
service size. The rate per front foot— 
determined by the average cost for a 
number of subdivisions under construc- 
tion at the time the rules were written 
and intended to be three-fourths of the 
total cost of the mains installed, regard- 
less of size—is $3.52 per front foot per 
inch of service. During 1959 alone, 
$2,500,000 worth of water mains and 
$1,750,000 worth of sewer mains were 
installed under these frontage rates. 


Special Contracts 


Further monies were made available 
to the board for immediate use under 
terms of the rules providing that spe- 
cial contracts could be written to fur- 
nish water if it would not be a good 
business investment for the city to 
install facilities without a contract. 
Under these, contractors developing in 
regions calling for such major installa- 
tions as storage reservoirs, boster 
pumping facilities, sewage lift stations, 
and major transmission lines are asked, 
in addition to their frontage costs, 
which are not recoverable, to deposit 
with the city the estimated full cost of 
these installations. This money is re 
funded to them either on the basis « 
frontage along the finished installation 
or at so much per house served, or a 
combination of the two. No payments 
are made after the expiration of a 10 
year period. In effect, these contracts 
ask developers to speculate in new 
areas at their own expense. If tl 
development is successful and full 
built up within 10 years, in gener 
they stand to recover their entire it 
vestment. If the subdivisions are n 


successful and remain largely unocet 
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pied, the loss is borne by the devel- 
oper who advanced the money. These 
policies have led, in large extent, to 
the limitation of development to areas 
reasonably contiguous to existing de- 
velopment, and have helped to fore- 
stall random, haphazard development. 
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Value of Policy 

The rapid expansion of the water 
system has been largely financed 
through the city’s extension policy, 
which provides that three-fourths of 
the extension be paid for by the de- 
veloper in advance and that all ex- 


traordinary construction expenses be 
paid for from monies advanced on de- 
posit by the developer. These reve- 
nues and $13,333,000 in water and 
sewer bond issues in 1952, 1954, and 
1956 have enabled the public service 
board to be financially sound. 


Special contracts are usually paid 
vack from revenues, but there is some 
ssurance that under the terms stipu- 
ated, the revenue will be sufficient to 


epay the deposits and still leave 


nough for the satisfactory operation 


f the system. 4 
tt, 


Construction Policies 


own facilities. A supervisor who is in 
charge of the construction of a job and 
knows that he will be responsible for 
lifetime maintenance of that same job 
is likely to have a much greater interest 
in the quality of construction than a 
contractor. There are many fine, repu- 
table contractors, but few are ever 
called to get up in the middle of the 
night to repair a blown joint in the 
downtown business district. Another 
advantage of construction by the utility 
is the flexibility both of equipment and 
of order of construction. Equipment 
normally held available for major re- 
pair jobs can be utilized to its full ex- 
tent on routine construction if not nec- 
essary for emergency purposes and, 
conversely, in the event of great emer- a 
gency, equipment can be instantane- 
tilities, but it is the opinion of the ously diverted to the emergency proj- 
vard that without this policy there ect. Of specific interest in the ae 
ould have been serious deficiencies of a demand beyond expectations, how- 
n its program of furnishing water as ever, is the ability to change a construc- ac 
needed by the people of El Paso. tion program to meet immediate needs. x fs 
For example, if four subdivisions start _ 
simultaneously, it is almost impossible 7 
to plan a construction program ae 
individual contractors which will 


Another major factor that helped the 
ublic service board to meet increasing 
emands in the preceding decade is 
s construction policy. It is the policy 
f the public service board to do as 
ch of iis Own construction as physi- 
ally possible. This has included to 
ate the major portion of its pipeline 
york, the drilling of its own wells, and 
1e mechanical work in both water and 
ewage pumping stations. Construc- 
on of a structural type, such as the 
nells of booster pumping stations, new 
ater or sewage treatment plants, and 
eservoirs, has normally been let out 
n contract. It is, however, the feeling 
[ management that any work that can 
e done by forces of the board should 
e done by them. It is realized that 
lis policy differs from that of many 


Advantages of Policy 


There are inherent advantages to 
ie construction by a company of its 
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lel the individual progress of the sub- 
divisions. By transferring equipment, 
however, it is possible for a utility to 
construct only those lines needed, as 
they are needed. Much of this, of 
course, is due to the shorter “lead 
time”—that is, construction can be 
begun before the final plans are drawn 
bids are accepted. In individual 
jobs the time gained may be short, but, 
_ in the overall picture, several months’ 
delay per year can be avoided. 

Another advantage of utility con- 
struction is that it insures absolute 

utility control of both materials and 
standards. Such control is, of course, 
: _ possible through reputable contractors, 
: but it certainly requires much more 
effort, on the part of the inspectors, to 
maintain. 

The overriding advantage of doing 
one’s own construction is economy. 
The El Paso public service board has 
had limited monies available for con- 
struction; stretching these to the ut- 
most by doing its own work has made 
it possible to do more work in a short 
period of time than would have been 
done by contract. 

There are several economic reasons 
why it is more economical for a com- 
pany to do its own work. The most 
obvious of these is the lack of a profit 
motive. The second is the fact that a 
company can accept the hazards of self- 
insurance against routine or catastro- 
phic losses at a minimum cost, whereas 
provision for such losses must always 
be included in the contractor’s price, 
particularly and especially in the case 
of well drilling. A third factor is the 
labor cost; a contractor, by prevailing 
wage laws, must pay his employees a 
far higher wage than that for which the 
utility can hire the men. This differ- 
ential, which can amount to as much 
as 30 per cent, is, of course, passed 
on to the utility by the contractor. The 
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fourth difficulty with contracts is that 
the bidding procedure is such that it 
is almost impossible for a company to 
insure itself against every contingency, 
remain fair to all of its bidders, and 
still retain the flexibility of operation 
which may be made necessary by field 
conditions. For example, in a region 
which may contain ledge rock, each 
and every bidder will have protected 
himself against the possibility to some 
extent in his bid price. If a rebate is 
allowed for the absence of ledge rock, 
the unsuccessful bidders will complain 
that bids were not made on equal basis. 
If the construction is done by the util- 
ity, however, full advantage can be 
taken of the ground conditions at mini- 
mum cost. In well drilling, the driller 
must always protect himself against the 
possibilities of a dry hole, and this is 
reflected in the bid price. The bidding 
procedure also requires performance 
insurance and various other costs 
which the utility must pay for, but 
which can be omitted from jobs it does 
itself. If all construction is done by 
the utility, the constant wrangling with 
subdividers as to which of their con- 
tractors will do the work is obviated. 
This is particularly important if the 
utility does not have confidence in the 
contractor specified by a subdivider 
who has great financial or political 
influence. 


Disadvantages of Policy 


There are a number of disadvantages 
of doing one’s own work, as well. The 
first of these is the public relations 
problem with local businessmen. Engi- 
neering contractors and suppliers feel 
and vociferously state that when the 
utility does its own work it robs them 
of business which they should right- 
fully have, and that by doing its owt 
work, the government is in unfair con 
petition with businessmen in its owt 
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community. This is a particularly dif- 
ficult argument to meet, but it can be 
refuted to a certain extent by the argu- 
ment that there is no moral obligation 
for a municipally owned utility to pay 
a percentage of job monies to individ- 
ual firms simply because they operate 
in the community, and, furthermore, 
that all monies expended by the com- 
pany are returned to the local economy 
exactly as though the work were done 
by private contractor. The question of 
unfair competition can be resolved to 
an extent by stating that the utility is 
a local concern and asking whether 
independent local businesses would 
rather compete with outside business 
firms that might take money out of the 
community. 

Another major disadvantage to util- 
ity construction is the prevalent pub- 
lic opinion that no government or 
government-owned agency can be as 
efficient in its operations as a private 
company. The press and individuals 
‘onstantly point out instances of in- 
efficiency on utility-operated jobs, 
whereas they ignore similar instances 
n the operations of a private contractor 
—even though, in fact, the utility pays 
or the labor in both cases. This pub- 
ic Opinion can sometimes be a strong 
nough factor to cause all work to be 
lone by contractors. Another related 
lisadvantage is the problem of surplus 
personnel under a fluctuating work 
load and related problems. Under a 
ivil service system, there may be a 
emptation to do unnecessary work in 
rder to keep the work forces busy and 
prevent layoffs. 

Possibly the greatest danger when 

utility conceives, plans, engineers, 
onstructs and operates its own system 
; that it will develop prejudices and 
blind spots, and that its performance 
may not come up to the standard which 
s required of consultants. Poor engi- 
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neering, poor construction, poor in- 
spection, or downright bad planning 
can waste more time and money than 
that saved by company construction 
and operation. The most stringent 
steps must be taken to avoid the occur- 
rence of this weak link in the chain. 


Savings Through Utility Construc- 
tion 

A few examples of the savings ob- 
tained by utility construction in EI 
Paso are given below. 

In the well drilling program, on the 
basis of the last bids received, informal 
inquiries since that date, and a com- 
parison with other bids on similar wells 
in the vicinity, the following compari- 
sons can be made: 

1. For one well, the contractor’s 
price was $65,477.20, and the board’s 
actual cost was $32,679.94—a saving 
of nearly $33,000. 

2. For another well, the contractor’s 
price was $65,477.20, and the board’s 
actual cost was $26,856.29—a saving 
of more than $38,000. 

3. For another well, the estimated 
contractor’s price was $48,163.40, and 
the actual cost was $31,809.38—a sav- 
ing of more than $17,000. 

4. For twelve wells, the saving is 
estimated to have exceeded $269,000, 
and the saving on fourteen other wells 
is believed to approximate this same 
amount, although exact figures for con- 
tractors’ prices are not available. 

In large pipeline construction, the 
laying costs in place of 36-in. pipe by 
contract and by the board, the pipe 
being paid for in each case by the 
board, were: laying cost of 82,116 ft 
on contract, $3.60 per foot; board cost 
for equivalent work on 28,200 ft of 
identical pipe, $3.078 per foot, and on 
the same 6,000 ft of pipe, $2.80 per 
foot. (The saving on 82,116 ft of 
pipe would have been $42,700 or more 
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if the public service board had done El Paso public service board, and the 
the work. ) consequent continuity of policy; (2) 
A major sewer construction project, the aggressive policy of seeking water 


which entailed many difficulties, cost sources; (3) the sound extension pol- 


2 the company $21 per foot, including icy supported by the board; and (4) 


extensive repairs. The best bid for the construction of many of the ex- 
od nearby project of similar difficulty, tended facilities by the board itself— 
_ size, and depth was more than $39 have been directly responsible for the 
per foot. It should be pointed out, successful meeting of the challence of 
. however, that owing to the difficulties El Paso’s growing water system. 
this particular construction §prob- 
lem, such work will probably be done References 


a 1. Water Supply Paper 919, US Geological 


Survey, Washington, D.C. (1945). 
2. ComMitTEE Report. Water Main Exten- 
It is the author’s firm opinion that sion Policy. Jour. AWWA, 41:729 
four factors—(1) the formation of the Aug. 1949), 
) ctors—(1) ) (Aug ) 


Conclusion 
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AWWA Identification Available 


Animals Associated With Potable Water Supplies—O perators’ Identification 
Guide, which was published in the December 1960 issue of the JOURNAL, is now 
available as a separate manual (AWWA M7), indexed, and attractively bound 
A ‘in stiff-paper covers. Prepared for AWWA by William M. Ingram and Alfred 
*. Bartsch, this informative 36-page guide is priced at $1.00 a copy. 
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Future Developments in Water Supply 


Harold H. Yackey 


A paper presented on Oct. 27, 1969, at the California Section Meeting, 


Enterprises, La Puente, Calif. 


EFERENCES to the “future” in 
this article pertain to a time ap- 
proximately 50 years from now—the 
end of the life of existing supply facili- 
ties. Predictions of future develop- 
ments can be made on the basis of past 
experience, but, because it is difficult 
to free the mind of considerations of 
today’s and tomorrow’s problems, most 
thinking is of the immediate present, 
or, at most, of a year or two in advance. 
If the minds of those in the water 
supply field can be freed from the fet- 
ters of present-day problems, great, 


though seemingly far-fetched, develop- 


ments can be imagined; the towing of 
icebergs from the Arctic to places 
where more water is needed; and the 
use of balloons to condense water in 
the clouds, the water running down 
through anchor cords, made of hose, 
to ground storage. Hundreds of thou- 
sands of dollars have been, and are 
being, spent for seeding clouds and 
otherwise attempting to control rain- 
fall. Many experts are engaged in 
this work, and the future holds great 
promise. Of course, present means of 
transporting water and the improve- 
ments in, and better utilization of, ex- 
isting underground basins will be con- 
tinued, and, where justified, sea water 
will be converted to fresh water. 


Need for Water 
Human beings need water for every 
phase of their being. Furthermore, 


Long Beach, Calif., by Hareld H. Yackey, Asst. to the Pres., 


Garnier 
Pine 
they need, relatively, a lot of water, 


for every physical process requires 
water and every chemical change in 
the body is based on water solubility. 
As to how much is needed and how 
much is used depends, to a great ex- 
tent, on how Americans will live and 
on the price of water. At today’s costs, 
piped utility water is extremely cheap 
compared to other commodities. About 
98 parts of water are used to wash 1 
part of waste through sewers from 
bathrooms, kitchens, and laundries. 
More money is paid for the disposal 
of used water than for the distribution 
of fresh water. In some places, sew- 
age collection lines cost twice as much 
as water supply lines. 


Economy 


Even though water for California is 
transported hundreds of miles from 
the Colorado River and will be trans- 
ported, in a few years, from the 
Feather River, it is still so relatively 
cheap that considerations of cost con- 
tinue to be ignored. But, in the future, 
water will begin to cost more, and 
it will eventually cost enough to call 
for economies in production and use. 

The best watersheds in the United 
States recover about 10 per cent of all 
the water that falls as rain. The rest 
is lost in evaporation and transpiration 
from trees and brush. The US Forest 
Service of the Department of Agricul- 
ture has been conducting experiments 
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and studies for years in the relative 
value of trees, brush, and grasses on 
the watershed productivity of various 
areas. For several years past, at the 
annual meeting of the San Dimas 
(Calif.) Charter Oak Domestic Water 
Co., the results of the work on the San 
Dimas watershed have been reported. 
Each year, the reports indicate that 
water-using trees and brush must be 
removed and grass substituted, but no 
action has been taken by the Forest 
Service. 

Another step in economizing on pro- 
duction will, of course, be the salvag- 
ing of waste water. The feasibility of 
treatment plants and spreading grounds 
has been proved for many years. 
Heretofore, very misconceived ideas 
of the value of used water have been 
stated. 

Undoubtedly, in the future, the con- 
sumption of water will tend to be more 
controlled. Some of the ways econo- 
mies may be effected are: 

1. Reduction of items that need to be 
laundered, by the increased use of paper 
towels, handkerchiefs, tablecloths, nap- 
kins, and diapers. Underwear and 
socks also may be made of paper. 

2. Elimination of the need to wash 
poultry, meats, and other foods by 
preparing them for cooking at the 
point of packaging, where the water 
can be used for crop irrigation. This 
is done today with salad vegetables, 
baking potatoes, fancy packed fruits, 
and all frozen foods. 

3. Reduction in the need for dish- 
washing and dishwashers. More and 
more foods are being so packaged that 
they can be prepared in their own 
cooking and serving foil containers. 
Some day, most food may be sold 
this way, and in decorated and fancy 
containers. 

4. More economical use of water for 
washing and bathing. Navy personnel 
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aboard ship soon learn that baths may 
be sufficiently cleansing by the “wet, 
soap, and rinse method.” When the 
water for a wasteful bath costs 15-40 
cents, economy will be practiced in a 
hurry. 

5. Less wasteful landscaping of 
homes. ‘Today, the constant growing 
and discarding of grass consumes 
much water, fertilizer, and labor. 
Homes can be made attractive with 
less, but better, planting. The big 
park expanses of lawn and golf courses 
may be watered with reclaimed waste 
water, as are many courses at present. 
It may be possible for waste water 
from each home to be used on the 


home property. 


Quality and Costs 


It used to be said that water is water, 
regardless of quality. Today there are 
pollution standards, and it is no longer 
permissible to discharge waste waters 
with excessive dissolved solids or ex- 
cessive amounts of certain elements 
into watershed areas or stream beds. 
By the same token, waters of low 
mineral content and desirable chemical 
makeup are valuable for spreading— 
whether they have been used once or 
many times—and for industrial and 
agricultural uses. 

Most water costs the consumers in 
towns and cities about $100-$125 per 
acre-foot. Still, many people every- 
where buy water in 5-gal bottles for 
50 cents to $1. At 50 cents, they pay 
$32,500 per acre-foot. To compare 
various waters, new and used, and to 
evaluate them properly, a price formula 
based on water quality is needed for 
piped water. An engineer considered 
to be an authority on water should 
establish such a formula, with tables 
and curves to make it simple to use. 

A standard of good-quality water 
delivered to, say, a 500-ft elevatio 
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could be used as a base. The cost of 
other waters would depend on how 
they were treated and from what level 
they were pumped. Waters of better 
quality could be used to blend out 
poorer waters; this would permit 
greater reuse of water. Only by a 
real appreciation of the quality of 
water can the true value of water be 
recognized. 


Supply and Demand 


As the price of water increases, and 
less of it is used, it is inevitable that 
the size of services to the home will 
become smaller. Meters will then be 
smaller, and the present trend in piping 
will probably be reversed, with pipe 
sizes becoming smaller. It can be re- 
membered when a normal house service 
used 0.5-in. pipe. Then the size of 
pipe increased to 0.75 in., and then to 
lin. Now there are quite a few places 
that require 1.5-in. pipe. So long as 
the homeowner wants to water his en- 
tire yard at one time, and the service 
charge for the meter encourages the 
utility man to give him the largest 
meter he will take, the services will 
stay large. But some day homeowners 
will stop their wasteful use of water 
and the size of the service will be re- 
duced. The trend of larger pipe will 
be reversed. The factor that will cause 
this reversal will be the size of the 
water bill, for American consumers 
are cost conscious. Their awareness 
of the water bill and, consequently, of 
the water utility may be among the rea- 
sons why municipalities will take over 
water utilities. By that time, the utili- 
ties will be so thoroughly tied up in 
vovernment, regulatory, and employee- 
bargaining controls that they will be 
glad to sell out. 

If the trend goes toward smaller 
services, and it is believed that it will, 
the needed size of distribution mains 


11 


will also be reduced. From the present 
minimum of 4 in., the size will prob- 
ably decrease to 2 in., and an 8-in. main 
will really be a whopper. 

Homes may be equipped with a 
20-50-gal elastic tank that will take 
the surge demand off the supply line 
when there is a sudden demand for 5 
gal or 10 gal of water. The tank will 
deliver the water and refill, with prac- 
tically no drop in pressure. | 


Fire Protection 


It may be thought that the size of 
mains cannot be reduced because of 
the requirements for fire protection. 
This is another area where some radi- 
cal changes will be made. The entire 
concept of fire protection should be 
based on the elimination of hazards 
and the prevention of fire, rather than 
on fighting fire. The burden of pro- 
viding fire-fighting water is, today, a 
very serious problem for the small 
water system. As the domestic con- 
sumption of water decreases, this 
burden is going to become unbearable. 

If water is to be used to fight fires, 
it should be supplied from trucks in- 
stead of by a pumper hooked to a fire 
hydrant. One community boasts that 
it has not unrolled a fire hose to a 
hydrant in 15 years. The time will 
come when a householder will be as- 
sessed the cost of fighting the fire and 
will be subject to damage suits by his 
neighbors. If factories and large build- 
ings need water for protection, they 
should supply their own storage tanks, 
as many do today. 


Equipment, Materials, Labor, and 


Power 


Undoubtedly, many improvements 
in materials and methods and the 
better use of power and men will come 
about in the future. The use of tele- 
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phone and radio for telemetering and 
supervisory controls is a familiar one 
today. The use of this equipment, 
with the subsequent trend toward fully 
automatic facilities in the field, has 
taught that the best system is one that 
controls and operates itself on a local 
level, with constant review by a cen- 
tral headquarters station. Such sys- 
tems emphasize the need for equipment 
that needs no maintenance. Some 
motors are lubricated to withstand 10 
years of normal usage. Mechanical 
seals on pumps, the use of strainers 
ahead of pumps, and ample safeguards 
and factors of safety in the use of mate- 
rials and equipment will allow plants 
to be maintenance-free. In this regard, 
all manufacturers of equipment must 
cooperate. An important automatic 
valve operating in a system must have 
large control tubing and _ oversize 
strainers on the control tubing, and be, 
in every way, designed to operate con- 
tinuously without attention—not for a 
year, but for the life of the unit. In 
the future, it may be expected that 
watershed supplies and the spreading 
of waters in basins will control the level 
of underground water in such a man- 
ner that pumps will be installed to 
handle the load efficiently, without the 
necessity for a change in the pump 
setting and motor size during the life 
of the equipment. 

As to materials used in the water 
industry, meter and fitting manufac- 
turers are trying hard to find plastic 
and other material to replace brass. 
Plastic sheets are being used as lin- 
ings for reservoirs and for inflatable 
roofs of tanks. Other materials 
planned for development are foam 
forms of steel, aluminum, and other 
metals. These forms will result in 
structural members of great strength 
and light weight. Mixed with, or 


combined with, plastic foams and vari- 
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ous cements, these and other materials 
will provide economical tank roofs and 
tank panels. Tanks will then be in- 
stalled underground, the land surface 
being utilized for other purposes. 

With the increased numbers of peo 
ple that have to be served, undoubtedly 
more power is needed to operate water 
systems, especially because more and 
more work will be done by machine. 
The burning of fuel and the internal- 
combustion engine are on the way out. 
Sources of power that will be used in 
the future are actually here today, but 
they remain unrecognized. Electricity 
was discovered long before it was used 
for power. Radioactive materials were 
studied long before they were used in 
the atomic bomb. New forms of power 
different from any known today are 
sure to be found. 

At present, electricity is used most, 
providing the power for lights, motors, 
radio, television, computers, and all the 
other devices built with magnetic fields 
and electric-coil circuits. The latest 
power development is based on the 
energy from the atom. In addition to 
atomic and hydrogen bombs, atomic 
energy is utilized in power plants for 
generation of electricity and for oper- 
ating submarines. Power units are 
being planned for surface ships and 
airplanes. 

If one examines a chart showing all 
chemical elements and their combined 
weights, he finds that electricity is 
based on the magnetic series of ele 
ments. Likewise, atomic energy is 
based on the radioactive series. It is 
probable that there is a power system 
behind each of the other series of ele 
ments and that these systems will soot 
be used. If each new power system is 
as great an improvement over the on 
before as atomic energy is over elec 
tricity, a wondrous world is in th 
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Utility Depreciation Problems and Procedures © 


William C. Welmon 


A paper presented on Oct. 26, 1960, at the California Section Meeting, 


Beach, Calif., 
California Water Co., 


AISING funds for plant replace- 

ments is a problem of all utilities. 
Perhaps the problem is greater for a 
privately owned utility than for a util- 
ity that is publicly owned. New busi- 
ness is financed principally by advances 
from subdividers. The money ad- 
vanced for a privately owned utility 
is refunded to the subdivider over a 
period of time. Funds for replace- 
ments can be obtained only from de- 
preciation money plus the sale of se- 
curities for the excess of replacement 
original cost. But a publicly 
wwned utility, too, must give thought 
to its depreciation problem, for all 
property, regardless of the amount of 
noney spent on maintenance, is des- 
‘ined for the junk heap. 


cost over 


Role of Utility Departments 


It is surprising how many depart- 
nents of a utility are affected by, or 
ire concerned with, the depreciation 
The accounting for depreci- 
ition is, of course, done by the account- 
ng department, which must see to it 
that depreciation entries are made to 
the proper accounts and that the de- 
preciation reserve by units of property 
s maintained. Although the account- 
nts compute depreciation and make 
he proper accounting entries, it is the 
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of the properties and the resultant de- 


preciation rates to be used. Thus, the 
engineering department comes into the 
picture. 

The operating department may also 
be affected by depreciation, as replace- 
ments and property additions may, in 
many companies, be dependent on de- 
preciation money. This money is al- 
lowed for by the depreciation provi- 
sion, which provides for cash that can 
be used for capital improvements and 
replacements. The rate department, 
too, is vitally interested in depreciation, 
as new rates are affected, to a substan- 
tial extent, by the amount of the depre- 
ciation provision recorded in the ex- 
pense accounts and the amount of the 
depreciation reserve deducted in the 
computation of the rate base. 

Also to be considered is the tax de- 
partment and the depreciation use for 
income tax purposes. In the past, 
many utilities had higher depreciation 
rates for income tax purposes than 
were used for book purposes. This 
might appear to be a tax-saving device, 
but it also can be costly to the utility. 
For if the utility sells any of its proper- 
ties, it will pay a capital gains tax on 
the amount of excessive depreciation. 
Then, too, when the utility has higher 
depreciation rates for tax purposes, it 
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customer and may later find it difficult 


| 


to bring tax and book depreciation 
rates together. 


Antiquated Procedures 


Depreciation procedures are anti- 


changing value of the dollar in pe- 
riods of rapid price changes. When 


_ price levels change only a little year 
by year, a utility is not adversely af- 
_ fected by present depreciation proce- 
dures. 
_ have existed during the past 30 years, 


But under such conditions as 


a utility has been adversely affected. 
Based on the Engineering News- 


- Record construction cost index, the re- 


placement today of property installed 
30 years ago would cost approximately 


four times the original cost—that is, 


property installed in 1930 at a cost of 
$100,000 would cost $400,000 to re- 
place this year. Under the present 
method of computing depreciation, the 
utility would recoup over the life of 
the property only the original cost, 
which means that it has to finance 
$300,000, or three-fourths of the re- 
placement cost. As most companies 
are dependent on the money market, 
the obtaining of funds is competitive. 
It may be easier for a utility to obtain 
funds for anticipated growth than to 
obtain funds to replace worn-out prop- 
erty, with no anticipated growth from 
the use of the funds. Many utilities 
may have real difficulty in obtaining 
the required financing of $300,000 if 
the only benefit is a rate increase. 
Some might ask what difference it 
makes if $400,000 is required to replace 
property originally worth $100,000, 
as long as the utility gets the benefit 
from its rates. But does a utility get 
full benefit on the extra $300,000 of 
financing? The author’s belief is that 
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it does not. The reason for this belief 
may be given by an example that has 


been simplified by the elimination of 


considerations 


“sinking fund,” and other possible 


of “salvage value,” 
refinements. 

The following may be assumed: (1) 
the original cost of the property in 
1930 was $100,000; (2) the replace- 
ment cost of the property today is 
$400,000; (3) the estimated life of 
the new property is 30 years; and (4) 
the utility has, in cash, the original 
$100,000 from depreciation money. 
The additional cost of $300,000 above 
original cost is obtained by financing : 
60 per cent of the financing in 5.5 per 
cent bonds, 10 per cent in 6 per cent 
preferred stock, and 30 per cent in 6 
per cent common stock. Initially, this 
results in an additional interest of 
$9,900 plus dividends of $7,200 
annually. 

As the additional rate base of 
$300,000 (excess of replacement cost 
over original cost) will be reduced by 
gio annually for the 30-year life of the 
property, the average additional rate 
base during the 30 years would be 
one-half of $300,000, or $150,000. In 
other words, during the first year, be 
fore depreciation is computed, the rate 
base would be $300,000. At the end 
of 30 years, the depreciation reserve 
would be $300,000 and the rate bas 
zero, This results in an average rat 
base over the 30 years of one-half o 
$300,000, or $150,000. 

A rate of return of 6.25 per cent 
on the average annual rate base o 
$150,000 would be $9,375 annually 
Although a utility may be allowed ; 
rate of return of 6.5 per cent, it i 
believed that the slippage due to infla 
tion would, despite recurring rate ap 
plications as necessary, tend to provid 
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an average rate of return that would 
be closer to 6.25 per cent over the 
30-year period. 

The use of depreciation money over 
the 30 years would reduce the interest 
cost and dividends to an average cost 
of one-half the initial cost of $9,900 
for bonds and $7,200 for dividends. 
This results in an annual average cost 
over the 30-year period of $4,950 for 
interest and $3,600 for dividends 
($900 for preferred stocks and $2,700 
for common stocks). The percentage 
of net income tax is 54.64 (52 per 
cent federal, after allowing for a state 
tax of 5.5 per cent). This provides 
for an average annual increase in net 
income (over the 30-year period) of 
$4,425—that is, $9,375, or 6.25 per 
cent on the average annual rate base 
of $150,000, less an average interest 
cost of $4,950. But after providing 
for average annual preferred dividends 
of $900, there would be left only 
$3,525—$2,700 for common stocks and 
$825 for surplus, after the common 
dividends are paid. If one considers 
that most utilities pay out in dividends 
about 75 per cent of their surplus 
available for common stock, a utility’s 
earnings per share of common stock 
would be reduced by this required 
financing. 

One major factor in the failure of 
the financing to provide benefit to the 
utility is that, under present rate pro- 
cedures, the need of obtaining $300,000 
of additional funds in order to replace 
property that originally cost $100,000 
would result in a rate reduction to the 
customers of 54.64 per cent of the 
interest expense on funds obtained by 
long-term debt. In other words, if the 
company does part of its financing with 
long-term debt, the reduction in income 
taxes caused by the increased interest 
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cost would inure to the benefit of the 
customers and not benefit the utility. 
The customers, however, would not 
receive the benefit of a rate reduction 
if the company did all of its necessary 
financing with equity securities. 

Another very important point that 
must be considered is that the utility 
has a “contingent liability” represented 
by the difference between a depreci- 
ation reserve computed on a straight- 
line basis and one computed on a re- 
placement basis. Other industries are 
not required to replace worn-out prop- 
erty, but because a utility has a respon- 
sibility to its customers and must make 
replacements, it does have a contin- 
gent liability. When reviewing a finan- 
cial statement in connection with the 
financing problems of a utility, finan- 
ciers are just as interested in a contin- 
gent liability as in a recorded liability. 
The customers, too, are adversely af- 
fected, as the $300,000 of additional 
rate base would initially cause an in- 
crease in their water bills of $41,000 
annually, and an average increase of 
$24,700 annually over the 30-year 
period. 

When depreciation procedures are 
the cause of the creation of a contingent 
liability, requiring a utility to sell se- 
curities amounting to three times the 
original cost of an asset in order to 
finance its replacement and thereby 
reduce the common __ stockholders’ 
equity, and at the same time cause a 
substantial increase in customers’ rates, 
it is believed that such depreciation 
procedures are antiquated and _ that 
both the utility and the customers are 
adversely affected thereby. 


Changes in Procedures 


It is suggested that present depreci- 
ation procedures be modernized to give 
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consideration to the inflationary forces 
that are causing the continuing increase 
in prices. A reference to price levels 
has indicated that, for a period of more 
than 135 years, price levels have very 
seldom receded to previous low points 
but have had a continuing upward 
trend; and, conversely, the purchasing 
power of the dollar has decreased with 
only temporary partial recoveries. The 
long-term history of prices even prior 
to 1940 was a slow, gradual increase 
at the rate of about 1 per cent a year. 
This rate, however, has been five times 
as high during and since the war. 
Even though it may flatten out or drop 
somewhat for short-term periods, there 
is nothing to indicate that it will not 
resume its gradual trend upward. 

In connection with the subject of 
depreciation procedures, a report en- 
titled “Economic Depreciation, or 
Capital Recovery Under Changing 
Price Levels’’* should be mentioned. 


The report was prepared by a joint 
subcommittee of the American Gas As- 
sociation and the Edison Electric Insti- 
tute, members of which were later aug- 
mented by representatives of the Eco- 


nomics Committee of the American 
Gas Association. The subcommittee 
raised the question: “Has the United 
States ever before experienced periods 
of inflation, and, if so, why should the 
country be any more concerned now 
than it was in the past regarding the 
present situation?” As stated, a cur- 
sory review of price levels shows that 
there have been a number of periods 
of inflation; however, the subcommit- 
tee takes the position that today’s 
problem should not be ignored merely 
because similar problems have in the 
past been unrecognized, ignored, or 
dealt with by indirect methods. 

A review of the history of utilities 
discloses that changes in depreciation 
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procedures are by no means unusual. 
Prior to the latter part of the nineteenth 
century, a provision for depreciation 
was not generally recognized as a part 
of the annual cost of doing business. 
In that stage of accounting develop- 
ment, the expenditures for replacement 
of property were treated as a cost in 
the year the expenditure was incurred. 
Later, it was gradually recognized that 
such a process was improper ; thus, the 
additions and betterments technique 
was evolved. This concept considered 
that the excess of replacement cost over 
the cost of the replaced equipment was 
an addition or betterment to the prop- 
erty account, but the cost of equipment 
that was discarded but not replaced 
was considered as an operating cost of 
the current year. Next was instituted 
the retirement reserve method, which 
was used by some in utility accounting 
for a considerable time. This method 
attempted, by means of arbitrary ap- 
propriations from income, to equalize 
the charges for such retirements as 
those made between years. The 
method was based on consideration of 
the property that was actually dis- 
carded, as the amount of the depreci- 
ation charged to operations was deter- 
mined by the actual retirements; and, 
accordingly, little or no consideration 
was given to the depreciation on the 
remaining property. Then came the 
development of the concept that the 
proper charge to each year’s operation 
consisted of a ratable portion of the 
cost of the property utilized. This is 
called today “depreciation accounting.” 
Many measuring devices were used to 
determine the annual ratable portion 
of cost chargeable to operations, such 
as units of production, hours of use, 
quantity of sales, dollar amount of 
sales, and years of life. Regardless of 
the measuring device, the underlying 


aa 
< 
- 
4 
ey 


Apr. 1961 

purpose was to record as a cost to 

operations the total cost of the prop- 

during its life. mid 


epreciation Computations 


DEPRECIATION 


erty 


It is not the purpose here to dis- 
the merits of the straight-line, 
sinking fund, accelerated depreciation 
as now approved by the Internal Reve- 
nue Service, or to discuss any other 
method of depreciation. Each of these 
depreciation methods provides the 
means of recovering the original cost 
of depreciable assets over their esti- 
mated useful lives, but they do not 
provide the means of recovering suffi- 
cient funds to pay for the replacement 
of the depreciable assets. The basis of 
subsequent statements is the straight- 
line or remaining-life depreciation. As 
is well known, there is no fundamental 
difference between straight-line and 
remaining-life depreciation. If at the 
time of installation of a property, its 
exact life can be determined, the two 
methods are the same. But if it is later 
found that the original estimated life 
is incorrect, remaining-life depreciation 
will provide the means for making the 
necessary adjustments. At any rate, 
under either method or both methods, 
present depreciation computations are 
based on actual original costs and do 
not take into account the fact that infla- 
tionary forces will compel a utility to 
pay a much greater amount for equip- 
ment replacements. 

It has been estimated that, because 
of the inflationary forces at work 
the national economy, depreciation 
provisions each year fall at least six 
billion dollars short of the amount re- 
quired to pay for replacement of equip- 
ment. This, in effect, means that in- 
dustry is reporting “phantom profits” 
of six billion dollars a year. These 
profits occur because revenues and 
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most expenses appear on the financial 
statements at the current year’s price 
level, while the depreciation charges 
against current year’s revenue are in 
terms of prior years’ dollars. The use 
of depreciation on the basis of yester- 
day’s dollar does not properly match 
revenues and expenses at today’s dol- 
lar ; consequently, income is overstated. 

After a utility stockholder has ex- 
changed his dollars for water property, 
his capital is represented by property, 
not by dollars. Ultimate recovery of 
his capital, now represented by water 
property, is necessarily made in terms 
of dollars, as it cannot be recovered 
“in kind.” The purchasing power of 
the original investment, however, can 
be recovered only if the number of 
dollars recovered each year is adjusted 
to the changes in the purchasing power 
of the dollar since the property was 
acquired. 

The widening gap between depreci- 
ation allowed and the inflated cost of 
replacing equipment has helped the 
growth of equipment leasing. An- 
swers to a recent survey showed that 
21 per cent of all companies leasing 
equipment did so in order to deduct 
leasing payments rather than own 
equipment and take the inadequate 
depreciation allowance. 


Liberalization of Tax Laws 
Recently, the US Treasury Depart- 
ment and Congress appeared as new 
allies for consideration of inflation in 
depreciation computation. During the 
past 2 or 3 years, many proposals for 
liberalizing the tax law relating to de- 
have been placed before 
Congress. In order better to evaluate 
the proposals, the Treasury Depart- 
ment, by means of questionnaires, is 
making a survey of depreciation prac- 
tices of approximately 11,800 indus- 
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trial firms, both aati small, repre- 
senting a cross section of American 
industry. The data, in composite 
form, may be available shortly. The 
_ Treasury Department stated that many 
proposals for liberalizing the tax laws 
relating to depreciation have been sug- 
gested to Congress and that this sur- 
has congressional support. Con- 
gress, however, must have information 
about current industry depreciation 
_ practices before considering depreci- 
ation legislation. 
The Treasury Department’s ques- 
tionnaire posed this question: “Do you 
think the present tax treatment of de- 
preciation should be changed?” The 
questionnaire provides a space for an 
answer, with a list of several proposals 
for changing tax depreciation. One of 
the proposals was: “some form of de- 
preciation adjustment to reflect in- 
creased price levels.” This question 
was then asked: “If depreciation were 
liberalized along the lines you favor, 
would you be willing to generally con- 
form book and tax depreciation ac- 
counting practices?’’ Many people be- 
lieve that tax and book depreciation 
rates should be the same, in order that 
a company may provide for replace- 
ment of property for book and tax 
purposes at the same time. Unques- 
tionably, an item of property will wear 
out for tax purposes at the same time 
that it will for book purposes. 
Americans believe that they have 
the most progressive country in the 
This is true in most respects, 
but not in tax depreciation. Such 
European countries as the United 
Kingdom, France, Germany, Sweden, 
Belgium, the Netherlands, and Italy 
have adopted higher tax depreciation 
allowances in order to recognize the 
higher replacement costs resulting from 
inflation. The same method was not 
used by each country but each had 
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the same goal—that is, a realistic tax 
depreciation to prevent the stagnation 
of capital-goods spending. 

The miracle of West Germany’s eco- 
nomic recovery was sparked by a 50 
per cent tax writeoff the first year 
for manufacturers who replaced war- 
damaged plants. Expansion was so 
rapid that, in 1955, the rate was re- 
duced to 20 per cent to curb too much 
spending on capital goods. With such 
fast writeoff, the problem of inflation 
would be substantially nullified. 

Unquestionably, the tax policies, in- 
cluding realistic depreciation allow- 
ances, to encourage private enterprise 
have played an important role in the 
economic recovery of European coun- 
tries. One can only hope that the US 
Treasury Department and Congress 
will consider realistic replacement tax 
depreciation allowances that will help 
to provide funds needed for the re- 
placement of the utilities’ worn-out 
property. Money spent by utilities for 
replacements would have a very favor- 
able effect on the capital-goods indus- 
try of the country. 

It should be mentioned here that, 
in some areas, water utilities are claim- 
ing a depletion allowance for tax pur- 
poses. In areas where the withdrawals 
of water exceed the natural replenish- 
ment, utilities claim that they are actu- 
ally mining the water and are therefore 
entitled to a depletion allowance. It 
would appear that, under such condi- 
tions, their contention is valid and un- 
doubtedly all water utilities are inter- 
ested in the result of this claim. The 
depletion allowance is presently 27.5 
per cent annually and, if the claims 
are allowed, would apply to the reve- 
nues applicable to the overdraft. 


Replacement Depreciation 
Many proposals have been made on 
how to provide for inflation in the com- 
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putation of depreciation. The idea 
here is to propose “replacement depre- 
ciation” as the means to offset the 
inflated cost of replacing property. 

The idea of replacement depreciation 
is to prevent the erosion of capital, 
because of the declining purchasing 
power of the dollar, and thereby main- 
tain the integrity of the original invest- 
ment. But in order to have replace- 
ment depreciation, it would be neces- 
sary to have property records from 
which the year of installation of the 
properties could be determined. Com- 
putation of replacement depreciation 
for each year would be based on two 
factors: first, that prices will, over the 
years, maintain their “prior to 1940 
historical increase at the rate of 1 per 
cent a year”; and, second, that adjust- 
ments will be made yearly, when nec- 
essary, if they are justified by existing 
price levels. 

For property with a 30-year life, the 
yearly replacement depreciation provi- 
sion would be 3/5 of the sum of. the 
original cost plus 30 per cent, or the 
estimated price increase of 1 per cent 
a year for 30 years. Yearly there- 
after, the actual increase in the price 
level would be compared with the esti- 
mated price level increase of 1 per 
cent annually, and the replacement de- 
preciation provision would be adjusted 
to reflect changes when necessary if 
the deviation from the estimated long- 
term average amounted to 0.25 per 
cent of 1 per cent or more annually. 
The customer should pay, by means 
of replacement depreciation, for the 
cost of replacing property used in his 
service, and not pass the burden of 
inflation on to future customers. 

One point should be made clear. 
Replacement depreciation is quite dif- 
ferent from the fast writeoff, or ac- 
celerated depreciation, that was made 
effective for federal income tax pur- 
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poses in 1954. The proper treatment 
for rate-making purposes, to be ac- 
corded accelerated depreciation, was 
given serious consideration by most 
of the utility commissions throughout 
the United States, and, in California, 
a conclusion was reached by the Cali- 
fornia Public Utilities Commission.* 
The vast difference between acceler- 
ated depreciation and replacement de- 
preciation should be pointed out. 
With accelerated depreciation, a larger 
provision is obtained in the early 
years; a smaller provision in the later 
years. But the total depreciation over 
the life of the asset is the same as 
would be obtained by straight-line or 
remaining-life depreciation. With re- 
placemeni depreciation, however, the 
provision would be adjusted year by 
year in order to give consideration to 
the higher cost of replacing the prop- 
erty. Over the life of the property, 
replacement depreciation should pro- 
vide sufficient depreciation money to 
pay for the replacement cost of the 
property. 

What would have been the effect 
if replacement depreciation had been 
in use for both tax and book depreci- 
ation during the past 30 years? Re- 
placement depreciation would have 
provided the entire $400,000 needed 
for the replacement of the property 
that 30 years ago cost $100,000. 
Therefore, there would be no adverse 
effect on the net income of the utility. 

The original cost of the replaced 
property is charged to its related re- 
serve, but the replacement depreciation 
reserve would remain intact and, for 
rate purposes, should be an offset to 
the cost of the newly installed prop- 
erty. As there would be no change 
in the rate base, the only effect on 
the customers would be to provide for 
the depreciation on the $300,000 of 
additional property plus the additional 
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30 per cent of replacement depreciation 
required. This increased depreciation 
cost would result in a rate increase of 
$13,000 annually. 
With replacement depreciation, a 
utility: (1) would not be subject to 
a contingent liability of the difference 
between a replacement and original 
cost depreciation reserve; (2) would 
not be required to finance the addi- 
tional replacement cost of $300,000; 
and (3) would have its customers pay 
increased rates of only $13,000 annu- 
ally, compared with $41,000 initially 
and an average, over the 30-year pe- 
riod, of $24,700 annually based on 
current depreciation practices. It is 
clear that replacement depreciation 
would be an advantage to both the 
utility and its customers. 
To obtain acceptance of the princi- 
_ ple of replacement depreciation, it will 
be necessary to gain the support of 
the accounting profession, the utilities 
commissions, and the Treasury De- 
partment. Replacement depreciation, 
_ however, should not be put into prac- 
tice until it is recognized by the Inter- 
nal Revenue Service and by the utili- 
ties commissions, for both income tax 
‘purposes and rate purposes. 
If replacement depreciation is used, 
certain changes in book entries will 
_ have to be made. The provision for 
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depreciation based on original cost and 
its related reserve should be accounted 
for as at present. The entry reflecting 
the difference between replacement 
depreciation and depreciation based on 
original cost should be made as a 
charge against income, with the credit 
being made to a reserve account. In 
all fairness, however, this reserve ac- 
count should be treated as an offset 
for rate-making purposes. 


Conclusion 

The recognition of replacement de- 
preciation for tax purposes and in the 
determination of rates would do no 
more than permit utilities to recover 
cost in the same manner that unregu- 
lated business recovers all its cost. 
The equity owners of all industries 
other than utilities have, to varying 
degrees, made up for inflation and will 
continue to do so as long as inflation 
continues. It is reasonable to seek the 
same treatment for the equity owners 
of regulated public utilities. 
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Joint Discussion 


Landscaping for Water Utility Structures 


A joint discussion presented on Oct. 27, 1960, at the California Sec- 


tion Meeting, Long Beach, Calif. 
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William T. Hartman materials, designs, and methods can 


Land Maintenance Supt., East Bay Mu- 
nicipal Utility Dist., Oakland, Calif. 


HREE primary considerations en- 

ter into the construction of a public 
water facility: (1) engineering feasi- 
bility, (2) cost, and (3) the attitude 
of the public. The finished product 
usually represents a compromise among 
the demands of all three. 

Engineering requirements may be 
either flexible or rigid. On flat terrain 
the exact location of a standpipe or ele- 
vated tank may not be too important, 
whereas on rugged terrain the location 
may be the paramount consideration— 
indeed, choice may be restricted to one 
point. 

Considerations of cost must include 
both initial and operating costs. Both 
must be within a range that the public 
is willing to pay through water rates 
and taxation. 

In addition to general public accept- 
ance, the approval of residents of the 
immediate neighborhood must be ob- 
tained. A facility too Spartan in ap- 
pearance causes objections from the 
neighborhood, whereas too lavish a 
treatment invites the criticism that 
public funds are being wasted on un- 
necessary frills. 

There are several approaches to 
achieving a satisfactory balance among 
the three factors of engineering, cost, 
and public attitude. Research on new 


open up new engineering possibili- 
ties at lower costs. A good public- 
information program can sell people 
on the need for additional water facili- 
ties. One of the most useful tools for 
gaining public acceptance of the best 
combination of engineering and cost is 
good landscape treatment. It is usu- 
ally preferable to other alternatives, 
such as change of location or redesign- 
ing of the structure. 

Landscape design is_ inseparable 
from facility design. It does and 
should influence facility design, but is 
secondary in importance to good func- 
tional layout. A good overall design 
that takes landscaping requirements 
into account can, of course, simplify 
the job of the landscape architect. 
Current explorations in design which 
may find wider public acceptance in- 
clude multi-colored asbestos roofs for 
flat-top underground reservoirs, and 
some new designs of ground level res- 
ervoirs and elevated tanks. 


EBMUD Facilities 


East Bay Municipal Utility District 
(EBMUD) is the second largest pur- 
veyor of domestic water west of the 
Mississippi River and operates, be- 
cause of the terrain, one of the most 
complicated water systems in the 
world. It serves water to about 
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In June 1960 the EBMUD main- 
tained 186 water works facilities vary- 
ing from small pumping plants to large 
filter plants on sites covering 20 acres 
or more. Sixty of these facilities were 
established within the last 10 years, 
and 23 within the last 5 years. Cur- 
rently, 12 new structures are completed 
and awaiting landscaping. Ten other 
facilities are under construction. In 
addition, 154 future sites have been 
acquired or are in the process of acqui- 
sition. The great majority of these 
facilities are now, or will be, in residen- 
tial areas. 

Judgment in anticipating change is 
an important consideration in land- 
scaping of a facility. A reservoir in 
cattle country today may be in a sub- 
division next year. As a practical ap- 
proach, most structures are landscaped 
with a basic planting in anticipation 
of suburban development. Many such 
landscape designs are in two stages, an 
initial planting of trees with smaller 
dressier understory material to be 
added later when needed. 

.For the last 10 years EBMUD pol- 
icy has been that landscaping of its 
facilities should be no more elaborate 
than necessary to present an acceptable 
appearance in harmony with the struc- 
ture and in keeping with the general 
surrounding area. Some of the means 
available for the implementation of 
such a policy are discussed below. 


Land Use Permits 


There is a legal question as to the 
extent of local zoning control over 
public water utilities. In the interest 
of good public relations, however, 
EBMUD follows customary procedures 
in obtaining use permits, whether the 
facility is situated in unincorporated 
territory or in one of the thirteen cities 
within EBMUD boundaries. This in 


HARTMAN 
itself creates problems, as there is no 
uniformity in zoning regulations and 
procedures in the various jurisdictions. 
Before 1955, requests for land use 
permits by EBMUD were handled in- 
ternally by the department concerned 
on an informal basis, as no particular 
difficulties were encountered. By 
1955, however, there was a growing 
emphasis on zoning by the various 
jurisdictions and by neighborhood as- 
sociations. This, in turn, caused a 
change in EBMUD procedure. Land 
use permits were made a legal depart- 
ment function. Analysis of land use 
permits granted during 1955-60 shows 
a wide variation in objections received 
and in conditions imposed by permits. 
These objections were raised by plan- 
ning commission staffs, neighborhood 
groups, or by both. Frequently 
EBMUD was supported against neigh- 
borhood groups by planning commis- 
sion staffs. The objective of EBMUD’s 
public relations program is, of course, 
to enlist the support of both groups. 
As a rule, permits were routinely 
granted in less densely settled areas, 
with the proviso that the facility be 
landscaped by a licensed landscape 
architect in accordance with EBMUD 
standards. Sometimes the plans were 
subject to approval by a planning com- 
mission. There was a noticeable in- 
crease in the amount of landscaping 
requested during the 5-year period. 


Basic Landscape Problems 


Among the demands on the land- 
scape architect’s skill are beautification 
for its own sake, deadening of noises, 
and camouflaging of unattractive struc- 
tures. In anticipation of an urban- 
renewal project, a recent permit for a 
parking lot included such conditions 
as a 5-ft-wide border planting of street 
trees, shrubbery, vines for the fence, 
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and interior islands of trees and shrub- 
bery. These conditions were imposed 
by a planning commission staff. The 
area is presently residential and 
blighted in character. Another recent 
permit specified that the noise level at 
the edge of a pumping plant property 
should not exceed 56 db. The pumps 
used were of the submersible variety, 
and no trouble is anticipated. The 
condition satisfied a neighbor who 
may have previously experienced noise 
from an aboveground pumping instal- 
lation or transformer bank. 

The camouflage of unattractive struc- 
tures is the most important landscaping 
problem encountered. A multimillion- 
gallon reservoir of conventional design 
is totally unacceptable to some neigh- 
borhood groups, particularly during 
the first few years. Eventually the 
foliage attains the height and density 
necessary to break up the lines of the 
structure. A 10-mil gal reservoir is 
equivalent in height to a_ six-story 
building containing more than 700 
rooms each 15 ft square. Even a 
1-mil gal reservoir—the height of a 
three-story building containing about 
70 rooms—appears large to an adja- 
cent homeowner. 

One land use permit now pending 
involves a 1.5-mil gal reservoir located 
in a subdivision just starting con- 
struction. The reservoir will serve 
the lower portion of the subdivision. 
The local board of adjustment unani- 
mously supported its planning staff in 
granting a land use permit to EBMUD. 
Engineering requirements are very 
rigid at this site. At considerable 
extra cost, EBMUD had agreed to 
move the reservoir somewhat into the 
hill, erect a berm for partial screening, 
and transplant some larger trees on 
sides exposed to critical view. These 
proposals, however, were not enough 
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for the landowner and_ subdivider. 
The case was appealed to the city coun- 
cil, which instructed EBMUD to con- 
tinue its efforts to find some way to 
gain public acceptance. EBMUD is 
still seeking that way. 

High standards of engineering prac- 
tice plus a difficult terrain combine to 
make site requirements for EBMUD 
reservoirs rigid. One hundred and 
fifty-four new sites have been selected, 
based on the flow line of conventional 
reservoir configurations, and have al- 
ready been acquired or are in the proc- 
ess of negotiation. This fact makes 
public acceptance of aboveground 
structures of the utmost importance 
and lays special stress on landscaping 
as a means to that end. s 


Landscape Design 


Space requirements for the landscap- 
ing of proposed EBMUD facilities are 
considered before the property is pur- 
chased. A site acquisition committee, 
composed of representatives of hydrau- 
lic design, public relations, land, engi- 
neering design, and landscaping design 
personnel, reviews all sites prior to 
purchase. Sites having an existing 
growth of trees or concealed from view 
by topography are chosen over equal 
alternatives. Effort made in de- 
sign and construction to save as much 
of this material screening as possible. 

The thread of landscape design runs 
through the entire construction process 
from original acquisition of property 
to the final planting. As part of 
EBMUD’s standard engineering pro- 
cedure, landscape design requirements 
are given consideration along with 
functional requirements. <A_ prelimi- 
nary engineering design layout forms 
the basis for a preliminary landscape 
design, and both are thoroughly re- 
viewed by future operating personnel 
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Fig. 1. Happy Valley Tank, Lafayette, Calif. 


This planting of fast-growing Acacia trees is only 14 years old. One-gallon stock 
was used. 


ig. 2. Bryant Reservoir, Orinda, 
Pig. 2. SUE. - 
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and by a landscape committee com- 
prised of public relations, legal, and 
land division personnel before being 
submitted to management for approval. 


Planting Techniques 


Because of the need for rapid screen- 
ing, EBMUD has used fast-growing 
species of trees, some of which, under 
good conditions, can reach a 20-ft 
height in 3 years from 5-gal stock. 
These include eucalyptus, acacia (Fig. 
1), and poplar. They are backed up 
by more desirable species that can 
eventually be given dominance on the 
site. 

The best sites for water utility struc- 
tures are on solid rock. Such a site, 
unfortunately, affords difficult growing 
conditions. To gain the most rapid 
growth in the shortest possible time, 
topsoil is brought in for planting holes 
where necessary. A_ program of 
“forced feeding” is also undertaken in 
critical areas. Watering and fertiliza- 
tion schedules are set up in accordance 
with the requirements of the species. 
Such a program makes a decided in- 
crease in growth, but on some extreme 
sites growth rates are still slow. A 
constant search is being made for more 
adaptable species. Particularly prom- 
ising are some recently introduced spe- 
cies of eucalyptus. 

The use of vines to camouflage 
tank walls is again receiving atten- 
tion. On some new reservoirs a vine 
planting area is designed adjacent to 
the ring of the tank wall. The under- 
lying drain system of the tank has 
vertical risers at intervals in order 
that bluestone may be flushed through 
the drain system to prevent clogging 
from vine roots. At three previously 
constructed reservoirs redwood vine 
planter boxes were built adjacent to 
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the tank wall. For the East Bay area, 
one of the best vines is the deciduous 
Virginia creeper. 

Faster screening is also being sought 
through the use of larger planting 
stock. Most landscape maintenance 
personnel look with horror on the use 
of large top-heavy material on exposed 
windy sites, as it is subject to blow- 
down and breakage. 

According to EBMUD experience, 
in a period of 3-5 years, 1- to 5-gal 
stock with well developed root systems 
will overtake and surpass larger stock 
10-14 ft in height at planting. Never- 
theless, more of the larger stock is being 
used. The EBMUD is also letting a 
contract to move pine trees 20-25 ft in 
height from its own watershed planta- 
tions to reservoirs constructed nearby 


(Fig. 2). 


Preplanting of Future Sites 


The acquisition of some 154 future 
facility sites has been mentioned. A 
few of these sites lie in natural wood- 
lands or are hidden by steep topog- 
raphy. Most of them, however, are on 
barren ridge tops or side hills. 

The site acquisition committee rec- 
ommends whether each site should be 
preplanted—that is, planted with trees 
now in anticipation of future construc- 
tion. If such construction is 8-10 
years hence, the structure can then be 
placed in a landscaped setting. 

When preplanting is done without 
pre-excavation, an additional 20 ft of 
property on each side is acquired to 
afford construction space when the 
structure is built. In some cases addi- 
tional space is not available—for ex- 
ample, in subdivision areas, on narrow 
ridgetops adjacent to roads, and so on. 
Where earthwork is to be extensive, 
the site may be excavated prior to 
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Fig. 3. Happy Valley Tank, Orinda, Calif. Sood Mn 


- Monterey pines, 20 ft high, are being transplanted for screening. 
ane: yp ft hig p f g 


Fig. 4. Upper San Leandro Filter Plant, Oakland, Calif. 


ae Shown are the aerator and chemical storage tower in attractively landscaped 
a surroundings. 
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the preplanting. With steadily rising 
construction costs, such pre-excavation 
is economically justified. There is a 
calculated risk that plans may be 
changed before the structure is built, 
but in most cases the risk is minimum. 


Neighborhood Participation 

All future EBMUD facility sites, 
even in remote areas, are marked by 
an attractive sign, which gives notice 
of the planned construction to present 
and future neighbors. As landscape 
design plans reach the formative stage, 
neighbors and neighborhood associ- 
ations are invited to offer suggestions. 
Usually there is no problem at this 
point. Interest grows as construction 
proceeds. Through this interest good 
suggestions are received and mainte- 
nance cooperation is often volunteered. 
If the area has a recognized landscap- 
ing mode, then it is followed in the 
design. Vandalism is also held to a 
minimum when there is neighborhood 
participation. 

Cities, too, often participate. Sev- 
eral areas are used for parks, rose gar- 
dens, golf ranges, and playgrounds. 
These are maintained and operated by 
the cities, although EBMUD must, for 
various reasons, retain ownership. 


Maintenance 


No discussion of the landscaping of 
water utility structures is complete 
without a mention of maintenance. 
The manner in which properties are 
maintained has a major influence on 
public acceptance of future structures. 
Previously constructed facilities are 
pointed to either with pride or with 
derision in hearings involving future 
construction. 

EBMUD properties are divided into 
four classes of maintenance levels. 
These levels grade upward from Class 
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D, which are primarily structures or 
rights of way in industrial areas and 
have no landscaping at all. Class C 
properties are planted with trees but 
maintained only for fire safety. Class 
B properties are in average neighbor- 
hoods and Class A properties are in 
highly landscaped residential areas. 
Class A also includes administrative 
office buildings. Costs vary from $100 
to $900 per acre annually, depending 
on the level of maintenance. With 
more than 270 acres presently in- 
volved, plus growing acquisitions, the 
total spread in annual maintenance 
cost can be considerable. Any ques- 
tion of maintenance level is resolved 
by EBMUD’s landscape committee. 

Means are constantly sought to lower 
maintenance costs. Chemical weeding 
and mechanical irrigation are practiced. 
Land parcels not actively needed, such 
as rights of way, are leased to an owner 
of adjoining property on a permit sys- 
tem, the permittee being responsible 
for maintenance. 

Every operation is scheduled by 
means of a card system on a master 
scheduling board. Only through this 
means can the grounds supervisor 
maintain control over a complex opera- 
tion. On completion of a project the 
card becomes a permanent record, from 
which costs may be determined for any 
property at any time for any phase of 
the maintenance work. 


Conclusion 

Public opinion is one of the three 
main considerations in the construction 
of any water utility structure—particu- 
larly where engineering requirements 
are rigid—for it usually determines the 
kind of landscaping that is desirable 
and feasible. It can almost be stated 
as a theorem: “the degree of land- 
scape development is directly pro- 
portional to the rigidity of engineering 
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Los Angeles’ Irma Ave. Tank, 1955-60 
— Shown is the screening achieved in only 5 years. 
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requirements and to the level of public 
interest in the project.” 

Sometimes the desire for an immedi- 
ate effect, may force the use of methods 
and procedures which the professional 
landscape architect does not welcome. 
Plants with better long-range charac 
teristics may give way to inferior 
species with a quicker growth rate. 
Larger planting stock with poor root 
systems may be used instead of smaller 
stock with a better long-range growth 
potential. 

Rapid changes in population are 
forcing adjustments in thinking for 
which there may not always be ade- 
quate precedents. The challenge facing 
the landscape architect of water utility 
facilities today is tremendous. After 
the resources of engineering and public 
information have been exhausted, it is 
up to him to fill the gap and win final 
public acceptance. This is not a small 
task. 


Fred Tschopp 


Supervisor of Horticulture & Landscap- 
ing, Dept. of Water & Power, Los An- 
geles, Calif. 


The best way to bring about a reali- 
zation of the highest aims of landscape 
development for water utility struc- 
tures is to engage a qualified landscape 
architect who possesses a visual imagi- 
nation and an understanding of form, 
color, texture, balance, and repetition. 
It is such a man’s responsibility to 
achieve an aesthetically pleasing but 
functional design, with simplicity and 
restraint. One of the complexities of 
landscape design is obtaining an inte- 
grated whole, in which landscape and 
architectural structures both participate 
and complement one another. One 
must recognize the interdependence of 
structure and site and take every ad- 
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vantage of the ground, to produce a 
result that is both beautifully composed 
in three dimensions and functional. 

Apart from aesthetic considerations, 
the beautification of water system 
structures tends to increase the prop- 
erty values in the neighborhood, thus 
increasing the taxable value of the 
land. This principle is one reason 
for the encouragement of citizens to 
beautify their property, and it has 
been proved time and again. 

The landscaping needs and require- 
ments for any particular water utility 
structure are governed primarily by: 
(1) the type of structure; (2) the 
neighborhood in which it is placed; 
(3) its utilitarian function; (4) the 
type of soil around it. 

Although poor soil can, and often 
is, replaced or enriched to support 
plant growth, it is far less expensive— 
and creates a greater challenge to the 
designer—to find plant material which 
naturally thrives in poor soil, rocky 
ground, or arid terrain. This is the 
point of view held by the Los Angeles 
water utility. Exceptions are some- 
times made when the plant material 
can serve a dual purpose of creating 
color masses of foliage, flowers, or ber- 
ries which can also be utilized for deco- 
rations at civic functions. 

The use of showy annual and peren- 
nial flowers for landscaping water util- 
ity structures has been exemplified by 
the practices of Portland, Ore., water 
department and the San _ Francisco 
water department. The author has 
also seen the use of flower borders and 
beds, to a lesser degree, by the water 
departments of Seattle, Vancouver, 
Victoria, New Orleans, Dallas, and El 
Paso. 

In the Los Angeles water system, 
the landscape design of utility struc- 
tures, especially in residential areas, 
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consists chiefly of lawns, ground cov- 
ers, shrubs, and trees. As a general 
rule, the ground is molded in a plastic 
pattern on the site to conform to the 
utilitarian features, such as driveways, 
walks, and parking areas. 


In Los Angeles, storage tanks are 
partly concealed by a_ surrounding 
berm, often 10-12 ft high. These 
berms are then planted with tall fast- 
growing trees and shrubs to conceal 
the tank as rapidly as possible (Fig. 
5). The ground between these plant- 
ings is often planted with fast-growing 
ground covers. 

In residential areas such ground 

covers may consist of California pop- 
pies, lupines, and sweet alyssums, or 
African daisies. All of these flowers 
are self-perpetuating, readily reseed, 
and thrive in various climates. Once 
established, they will, to a large degree, 
_ prevent soil erosion during heavy rains, 
if they are established before the rainy 
Trees and shrubs out of con- 
_ tainers may be planted any time of the 
year, provided that they receive regular 
watering until properly established. 

In the Los Angeles climate, the seeds 
of the herbaceous flowering ground 
covers are preferably planted in Sep- 
tember or October, just before the 
rainy season, on a ground that has 
been flocculated. The seed does not 
necessarily have to be raked in if the 
ground is loose. The subsequent 
waterings by sprinklers or rain should 
move fine soil particles over the seeds 
and thus protect them from the drying 
effects of the sun. The rate of applica- 
tion of these flower seeds is 8 lb/acre. 
On uncultivated areas it is most im- 
portant that the seed is planted before 
the first rain, so that it will have an 
even chance with the grasses and 
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weeds, which are certain to establish 

themselves with the rainy weather. 

Buildings 

On buildings it has been the prac- 
tice to accentuate the design and bring 
the new landscape into closer relation- 
ship and scale by judicious use and 
spacing of relatively large broad-leafed 
trees, pine trees, palms, and shrubs. 
Subordinate masses of smaller-sized 
plants tie the whole ensemble together. 
The shrub and tree plantings are then 
set off by expanses of lawn or ground 
covers. On the more conspicuous loca- 
tions, touches of color are added by the 
careful introduction of annuals or per- 
ennial flowers or dwarf flowering 
shrubs. 

Recently a greater use has been 
made of shrubbery and herbaceous 
ground covers because they require low 
maintenance and little replacement. 
This has not always been borne out, 
however, and many horticulturists and 
landscape architects disagree as to the 
economic and aesthetic merits of 
ground covers. It is the author’s 
opinion that a combination of both 
grass and ground cover may perhaps 
be, from all aspects, the best compro- 
mise. The chief disadvantage of 
ground covers lies in the fact that ob- 
noxious and hard-to-control weeds 
may establish themselves, whereas on 
a regularly mowed turf they would be 
easily eliminated. On the other hand, 
the many insects and diseases that at- 
tack turf grasses and the subsequent 
need for perpetual control may be a 
consideration. 

In some areas, under certain condi- 
tions the use of textured and colored 
rock in previously sterilized soil has 
been found both economical and ac- 
ceptable in appearance. Great care 
must be exercised in the application 
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of any soil sterilant, as permanent 
damage to existing or proposed plant- 
ings can result from improper or care- 
less use. 


Watering of Plants 


Maintenance costs can be minimized 
by the use of automatic or hand- 
operated sprinkler systems which pro- 


erage 


Fig. 6. 


tirely on the degree of care, especially 
the amount of water, the plants receive. 

Watering is the greatest art in gar- 
dening. To know when, how, and how 
much to apply is an art that some peo- 
ple never acquire. Today, soil tensi- 
ometers practically eliminate guessing, 
but it will be a long time before they 
can be used on large areas with diver- 
ified vegetati Some plants require 


Upper Franklin Reservoir 


rhe conifer planting along the shore has made this reservoir popular for motion pic- 
ture and television location shots. 


plants. In large areas, especially 
vhere water pressure is low, or if only 
nfrequent watering is required because 
of the type of vegetation, revolving, 
removable sprinklers may be used. 
Sprinklers are, in general, far more 
satisfactory than hand watering. 

No matter how well the grounds 
have been planned and constructed, 
their ultimate appearance depends en- 


more moisture than others, and one 
must take differences in soil structures 
and moisture retention variables into 


account. 


The landscaping of reservoir sites 
should include a large percentage of 


plants belonging to the coniferous 
group, such as species of pine, juniper, 
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cryptomeria, podo- 
carpus (Fig. 6). These types of plants 
and their many species have a tremen- 
dous geographical and climatic range, 
are readily obtainable or propagated, 
and, in most cases, are quite tolerant of 
a great variety of soil conditions. The 
needles of these conifers have relatively 
little effect on the biosis or taste of 


cedar, thuja, yew, 


Pig. 7. 
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mass plantings of low-maintenance na- 


tive and exotic shrubs are used on 
earth-fill dams. These hold the soil 
and reduce weed growth. wre 12 
Pumping Plants 

Pumping plants are more frequently 
located in residential areas than are 


reservoirs. These buildings should be 


Westridge Pumping Plant, Los Angeles 


oe. ‘he use of a stone facade and attractive pine plantings makes this pumping plant into 
* 4 an aesthetically pleasing structure. 


the water, and they are recommended 
by sanitary engineers. Broad-leafed 
plants which are drought-tolerant and 
require little maintenance may also be 
an aesthetic and functional asset in the 
overall landscape. On reservoir dams 
the state of California prohibits the 
planting of large trees. The apparent 
reason for this is that their extensive 
root systems may impair and weaken 
the dam structure. In Joiual of trees 


given a contemporary landscape and 
architectural treatment in keeping with 
that of the neighborhood. In the de- 
sign of the grounds, the use of small 
geometrical flowerbeds or many iso 
lated shrubs should be avoided, as such 
frills greatly increase the necessary 
maintenance. Flowering trees and 
shrubs may well be used with discre 
tion. In a warm climate, palms and 
subtropical plants would be quite in 
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order. Their need for little care and 
maintenance and the fact that they 
cause no litter problem make them very 
desirable. 

In California, substitutes are being 
used for the conventional grasses with 
either ground covers of various types 
or with some of the hardier, more 
disease- and insect-resistant stolonif- 
erous grasses, such as the centipede 


Fig. 8. 
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tendency not to turn brown in winter 
as readily as the older variety. All of 
these grasses may be easily propagated 
by cuttings or stolons, rather than by 
seed. It would be remiss not to men- 
tion the Dichondra lawn which has 
great advantage in combination with 
other grasses, such as Bermuda grass. 

Another fine turf substitute is the 
low-growing creeping lippia (Lippia 


Well Lot in Residential Section 


['rees and shrubs completely mask this otherwise uninteresting, if not unattractive, 
well lot. 


srass (Eremochloa ophiuroides), St. 
\ugustine grass (Stenotaphrum secun- 
latum), and Kikuyu grass (Penni- 
etum clandestinum)—or, shady 
ireas as well as in full sun, the lily 
urf (Liriope muscari) or Mondograss 
‘Ophiepogon jaburan). 

There are several species of Zoysia 
grasses which merit consideration in 
warmer climates. Also, a number of 
excellent new strains of the Bermuda 
grass (Cynodon dactylon) recommend 
highly because of their 
fine, green texture, and 


themselves 
hardiness, 


canescens or repens). It will not tol- 
erate too much cold and has, from the 
point of view of hazard to personnel, 
the disadvantage of attracting honey 
bees in great numbers. 


Office Buildings 


The landscape treatment of the main 
building of the water utility should, 
of course, be the culmination of all of 
its beautification program. Many large 
utilities employ excellent landscape 
and architectural treatment for their 
office buildings; particularly note- 
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worthy is Tacoma, Wash., which has, 
perhaps, one of the best and most ap- 
propriate design programs. Not only 
is Tacoma’s water utility office building 
strikingly modern, but the grounds 
around it have been beautifully de- 
signed, incorporating water features set 
off by verdant lawns. This may serve 
as an example for others to follow. 
The general trend today, not only 
in the United States, but also in some 
European countries and Mexico, is to 
beautify existing public utility struc- 
tures by comprehensive landscape de- 
_ velopment and the planting of trees 
wherever they fit into the design. 
_ The use of fountains, lakes, and 
other water features has a favorable 
psychological effect upon the public. 
Such features could become an expen- 
sive maintenance problem in warmer 
climates, especially if they are acces- 
sible to the public. In the placement 
of pools or fountains, good judgment 
should be exercised in their placement 
with relation to traffic lanes, such as 
- walks and roads. A water feature may 
at once become an attractive hazard 
and a depository of trash. In some 
locations, the cost of posting a guard 
would have to be considered to insure 
against public liabilities and vandalism. 
The periodic, perhaps weekly, draining 
and cleaning of fountain or pool and 
fr treatment with copper sulfate to pre- 
-_-vent the accumulation of green algae 
are cost factors that must not be over- 
looked. A feature designed for beauty 
could become psychologically and aes- 
_thetically unattractive if it developed a 
- green scum and became littered with 
r and cans. 
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Conclusion 


‘All water utilities should make an 
earnest effort to beautify and landscape 
all of their structures and facilities that 
are in the public view. Landscaping 
should be placed in the hands of com- 
petent landscape architects who are 
able to correlate the grounds to the 
structure. Such men know what type 
of plants best serve the aesthetic and 
functional needs. They will also de- 
sign the grounds not only to appear 
attractive and complement the struc- 
ture, but also to require the least 
amount of care. 

Finally, good maintenance practices 
must be followed to insure a clean, 
orderly, and attractive appearance at 
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Status of Operator Certification and Mord 
Training, 1960 


A paper presented on Nov. 3, 


N 1958, AWWA and the Confer- 

ence of State Sanitary Engineers 
(CSSE) appointed a joint committee 
to study and report on all phases of 
certification and training of water 
utility personnel. In 1960, representa- 
ives of WPCF were selected to join 
he two groups in reviewing the prob- 
ems. Thus, when a final report is 
ssued on the subject, it will concern 
oth water and sewage utility personnel. 


Activity During 1952-60 


An interim report of the joint com- 
nittee was submitted at the 1960 
AWWA Annual Conference in Bal 
Harbour, Fla. It was recommended 
that the committee remain active in 
rder that it might develop more de- 
tailed information on certification and 
raining and prepare uniform plans for 
operator certification, one plan for a 
voluntary program and the other for a 
legislative act. It is interesting to note 
hat the report showed that as of May 
960 water works operator certification 
r licensing was required by state law 
1 ten states and by voluntary action 
1 25 states. Colorado has been added 
» the states with a voluntary program 
ince the report was written. A study 
f the status of operator certification 
vade in 1952 indicated that at that 
me seven mandatory-certification pro- 
rams existed and sixteen voluntary 
lans were functioning. It is thus ap- 


W. McLean Bingley 


1969, at the Chesapeake Section Meet 
ing, Washington, D.C., by W. McLean Bingley, Public Health Engr., 
Wear OY State Dept. of Health, Baltimore, Md. 


parent that during the 8 years 1952-60 
ten additional voluntary plans were 
developed and three of the older volun- 
tary plans became, or were replaced 
by, mandatory ones. 

As the interim report of the joint 
committee contains considerable infor- 
mation on existing certification, licens- 
ing, or registration programs, it does 
not seem necessary to consider the 
details of these plans here. 


Evolution of Mandatory Programs 


The general opinion of the commit- 
tee is that it is advisable to promote 
a mandatory-registration plan by leg- 
islative action. This could be done in 
a manner similar to that in which legis- 
lation for registration of professional 
engineers has been developed in most 
states. In five of the ten states now 
having mandatory operator certifica- 
tion, voluntary plans were in existence 
for some years before they became 
compulsory. It is believed that any 
plan of this sort should be developed 
by those who will be certified—the 
plant operators—with the assistance of 
state agencies, consulting engineers, 
plant managers, and others who are 
interested in obtaining more effective 
operation of water treatment plants ; no 
such plan should be forced on operat- 
ing personnel by a public agency, such 
as a state health department. Carrying 
out a successful voluntary program to 
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which a majority of the operators sub- 


scribe is the best way to convince a 


state legislature or management of the 
desirability of rigid requirements for 
personnel and of not permit- 
ting treatment plants to be operated by 
persons who are not fully qualified. 

A most important part of any opera- 
tor certification program is the educa- 
tional opportunities offered to the op- 
erator, not only in preparing for certi- 
fication, but also in helping him to 
improve and maintain the quality of 
the water distributed by his system. 

There is no uniform training pro- 
gram or curriculum which would ap- 
ply generally throughout the United 
States, and it is not likely that any such 
standard curriculum could be devel- 
oped. Each state has its own pecu- 
liar problems which need particular 


emphasis. 


State Programs 


Many of the states are conducting 
short courses of 3-5 days’ duration. 
These are generally sponsored by the 
state health department and the state 
university. The topics selected for 
discussions are often more promotional 
than educational. Some of the short 
courses have admittedly developed into 
conferences rather than sessions of real 
educational merit. Several states, par- 
ticularly Colorado and Virginia, hold 
a seminar type of meeting intended 
primarily to supply current information 
on design topics to consulting engi- 
neers and other design officials. Corre- 
spondence courses are offered in a few 
states, but from the information avail- 
able, these courses do not seem to have 
been completely successful. The diffi- 
culty seems to be in developing the 
course textbooks and presenting useful 
information in such a way that it can 
be absorbed through correspondence. 


Jour. AWWA 


Some states, such as Arkansas, hold 
monthly meetings in each of the state 
health department’s administrative dis- 
tricts. These district meetings con- 
tinue the short-course material and are 
primarily aimed at giving information 
that will prepare the operator for the 
state licensing examination now re- 
quired by law. It is interesting to 
note that Arkansas also has found the 
Manual for Water Works Operators,’ 
produced by the Texas Water and 
Sewage Association, to be most valu- 
able as a textbook for its annual short 
course. Several other states also uti- 
lize this excellent manual. 

In Colorado the short 
for a week and contains four separate 
courses; certain lectures are attended 
jointly by water and sewage plant per- 
sonnel, when the subject is applicable 
to both. The University of Colorado 
Extension Division has a correspond- 
ence course called “Elements of Plant 
Arithmetic.” Few have taken advan- 
tage of it, however, probably because 
the title is somewhat misleading (the 
course also includes elementary chem- 
istry) and because of the failure to 
publicize its availability. In Iowa, the 
district schools hold a 2-hr session one 
night a week for 9 weeks, as part of 
a mandatory operator certification pro- 
gram. Kansas has conducted water 
and sewage works schools since 1920 
and has attempted to interest manage- 
ment by holding a separate utility man- 
agement session for the past 2 years. 
Although there is a demand for train- 
ing in some of the manual operations 
connected with treatment plants, it ha: 
not yet been decided whether the de 
mand could be satisfied by six annual 
district meetings or whether a specific 
school should be set up. 

There does not appear to be any 
great difference in the methods used 
in the various states for operator edu- 
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cation. It is apparent that there is a 
real need for developing educational 
programs rather than permitting the 
short course to deteriorate into a mere 
conference meeting which actually does 
not provide the plant operator with 
information he needs to improve the 
operation of his treatment plant. 
Probably the most effective educa- 
tional program in the field today is that 
conducted in New York. The water 
plant operator is certified by the state 
health department before he is em- 
ployed by a municipality or privately 
owned utility. The New York State 
Sanitary Code requires that “approved 
courses of instruction” shall be avail- 
ible for Grade III and Grade IIB plant 
yperators. Grade II courses are han- 
lled by the state health department's 
‘entral office training section under 
‘ontract with colleges and universities 
n the state, such as Cornell, Rensse- 
aer Polytechnic Institute, and New 
York University, and require a 2-week 
esidence of study. Grade III courses 
re conducted under the guidance of 
the health department’s five regional 
engineers at such times and places as 
the regional engineer feels are neces- 
ary. These courses are of 3 days’ du- 
ration and a manual and examinations 
re developed by the central office’s 
training section to insure uniformity 
f training throughout the state. The 
jew York program, of course, is a 
result of a legislative act that requires 
that the state health department ap- 
prove plant operators we 


Inadequacy of Programs ay 


It appears that even though short 

yurses have been conducted in many 
states for many years, methods of se- 
lecting course material and presenting 
it are inadequate. Educational activi- 
ties could be improved through con- 
sultation with the staffs of the state 


universities to determine what sugges- 
tions professional teachers could offer 
for the education of plant operators. 
In most areas the local health depart- 
ment, AWWA section, and water and 
sewage works operators association are 
attempting to prepare curricula and 
utilize, as best they can, members of 
the technical staff of the health depart- 
ment, experienced water plant opera- 
tors, and manufacturers’ representa- 
tives as instructors. Perhaps the as- 
sistance of professional instructors at 
the state universities would help to 
improve the content of the courses 
and provide better instructing staffs. 
Some of the states have indicated that 
there is no lack of willingness, on the 
part of engineers or operators, to pre- 
sent lectures, but that many expert 
people simply cannot teach. 

The problem of education is not lim- 
ited to plant operators. Design engi- 
neers, the manufacturers’ representa- 
tives, engineers representing state 
regulatory agencies, managers, and ad- 
ministrative officers all need to know 
something about plant operation. All 
have experienced the results of a de- 
sign made by someone who has never 
operated a plant or has little concept 
of the operator’s problems. It is pos- 
sible to design a basically very good 
plant and still make the operating prob- 
lem extremely difficult or inefficient. 
There can be no question that everyone 
in the water supply profession could 
readily profit from a knowledge of 
plant operation. Therefore, the au- 
thor believes that short-course cur- 
ricula should include programs of value 
to administrative and design personnel 
as well. 
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Electrophoretic Studies of Turbidity Removal 
by Coagulation With Aluminum Sulfate 


A. P. Black and Sidney A. Hannch 


A contribution to the Journal by A. P. Black, Research Prof. of Chem- 
istry & San. Sciences, and Sidney A. Hannah, Research Asst., both 


of Dept. of Chemistry, Univ. of Florida, Gainesville, Fla. 


The inves- 


tigation was supported by Research Grant RG-4516 from the National 


Institutes of Health, USPHS. 


LAY constitutes the most com- 
monly encountered turbidity that 

must be removed from industrial and 
municipal water supplies. This tur- 
bidity is generally coagulated with 
alum or ferric salts, followed by sedi- 
- mentation and filtration to remove re- 
— sulting flocs. Difficulties are often 
encountered in coagulation because of 
- variations in the composition of the 


_ material to be removed. Although the 


effects of these variables have been the 


subject of research for many years— 
research to determine the mechanisms 
by which coagulation proceeds, in 
order to allow a greater degree of 
control over treatment processes—the 
behavior of a given water is not always 
predictable. 

Numerous articles have been pub- 
lished on the theory of the action of 
metal coagulants. A large number of 
these have been listed in a comprehen- 
sive bibliography on coagulation pre- 
pared by R. F. Packham of the British 
Water Research Association.’ It has 
been shown that the coagulation of 
water may be affected by the type 
and amount of turbidity present, cat- 
ions and anions in solution, size distri- 


bution of particles, pH, coagulant type 
and dosage, and alkalinity and salinity. 
Any experimental conditions must in- 
clude these factors, and any departures 
from the given conditions must be 
evaluated as to the overall effect on 
coagulation. 


Zeta Potential 


One important factor affecting co- 
agulation is the negative zeta potential, 
often referred to as the charge, that 
is associated with natural clay particles 
suspended in water. The zeta poten- 
tial, which causes mutual repulsion of 
the clay particles and may prevent their 
coming together to coagulate, is modi- 
fied by the ionic constituents in the 
supporting water medium. Some 
workers in the field have reported that 
the best removal of turbidity occurs 
where the zeta potential has been neu- 
tralized. Others have found that good 
coagulation occurs prior to complete 
neutralization. 

Black ? and Langelier and Ludwig * * 
believed that the zeta potential was 
neutralized by tripositive aluminum ot 
ferric ions. Langelier and Ludwig also 
proposed that a small amount of excess 
alum was necessary to hydrolyze and 
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serve as a binder material to tie the 
flocs together. Mattson,® on the other 
hand, concluded that the hydrolysis 
products were more important in neu- 
tralizing the zeta potential. He also 
found that the zeta potential did not 
ave to be neutralized for rapid coagu- 
ation to take place. Pilipovich and 
thers,° using electrophoretic —tech- 
niques, found the hydrolysis products 
f alum to be stronger coagulating 
gents than the tripositive aluminum 
on. 

The primary purpose of this inves- 
igation was to study the relationship 
of particle zeta potential and coagula- 
tion in dilute clay suspensions as the 
alum dosage and pH were varied. In 
iddition, the effects of polyelectrolyte 
‘oagulant aids on zeta potential and 
m coagulation were determined as a 
possible aid to a better understanding 
of the mechanisms of coagulation. 


Variable pH Series 

In the variable pH series, three clays 
aving low, medium, and high base- 
exchange capacities, respectively, were 
coagulated with alum as the final pH 
was varied from 3 to 10 with HCl or 
NaOH. Alum dosages used were 0, 5, 
5, and 100 ppm. Mobility values of 
the particles and residual turbidities 
were plotted against pH and may be 
irectly compared. rem. | 


Base-Exchange Characteristics of 
Clay Suspensions 


Base- Clay Concn. 
Exchange jin Suspension 
Capacity Coagulated 
me, 100 g mg/l 


Type of Clay 


Kaolinite 4 
Fuller’s earth 
Montmorillonite 23 


65.8 
14.2 
65.6 


TURBIDITY REMOVAL 


TABLE 


Clay Turbidity and Alum Dosages in 
Microequivalents 


Type 


| Base-Exchange Capacity 
| 


Kaolinite 4 
Fuller’s earth 
Montmorillonite 23 


Alum 


Dosage Base-Exchange Capacity 
ppm pe /l 


45 
135 
900 


The three clays used were kaolinite 
4,* montmorillonite 23,* and fuller’s 
earth. Preliminary sample prepara- 
tion consisted of crushing and _ ball 
milling, followed by the mixing of 1 
per cent suspensions of the particular 
clays in demineralized water. After 
being left to stand overnight to allow 
hydration, each suspension was slowly 
passed through a glass column contain- 
ing a cation-exchange resin{ in its 
sodium form to replace the exchange- 
able cations of the clay with sodium 
ion. process, developed by 
Lewis,’ was used to give a more uni- 
form suspension, allowing greater pre- 
cision of measurement, and to pro- 
mote exchange reactions with alum or 
its hydrolysis products because of the 
high zeta potential associated with the 
sodium form of clay. The 1 per cent 


* Obtained from Ward’s Natural Science 
Establishment, Rochester, N.Y. 

+ Floridin, a processed Florida fuller’s 
earth, manufactured by Floridin Co., Talla- 
hassee, Fla., was used. 

t Nalcite HCR, a product of Nalco Chemi- 
cal Co., Chicago, Il. 
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Fig. 1. Mbobilities of Clays Without Alum 


A total of 50 ppm NaHCO, was added to the suspensions before the pH was adjusted 
with 0.1N HCl or NaOH. 
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Fig. 2. Coagulation of Three Clays With a Dosage of 5 ppm Alum rae 


was added to each suspension before coagulation to give 
the desired final pH. 
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sodium-clay suspensions were diluted 
with demineralized water to form the 
working suspensions for jar tests and 
nobility measurements. The amount 
of clay in the suspension was deter- 
mined by evaporation of an aliquot to 
dryness and weighing of the residue. 
rhe gravimetric turbidities of the clay 
suspensions used and_ the _ base- 
xchange capacities of the three clays, 
is determined by the ammonium ace- 
ate method used in soil analysis,® are 
shown in Table 1; the base-exchange 
‘apacities of the suspensions, as calcu- 
ated from the residue weights, are 
hown in Table 2. 

Sodium bicarbonate added to 
-liter samples of working suspensions 
0 give a concentration of 50 ppm 
VaHCO,. Sufficient HCl or NaOH 
vas then added to give the desired final 
HH. One-half the suspension was 
uxed with the proper alum dosage 
nd saved for mobility tests; the re- 
1ainder was coagulated on a standard 
ir test machine. The jar test proce- 
ure included a 2-min rapid mix, 30- 
1in slow mix, and exactly 10-min set- 
tling. At the end of the settling pe- 
riod, a sample was drawn from just 
under the surface of the water by an 

apparatus patterned after Cohen’s.® 
The percentage transmittance of this 
imple was measured by a colorime- 

‘r* and converted to turbidity units 
by means of a curve prepared with 
standards measured on both the colo- 
rimeter and the Jackson candle turbi- 

dimeter. The pH was measured with 
a pH meter.7 

Particle mobilities were determined 

electrophoretic measurements in the 


was 


* Lumetron Model 456, made by Photoyolt 
Corp., New York, N.Y. 

+ Beckman Model G, made by 
Instruments, Fullerton, Calif. 
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Briggs cell, with the use of the appa- 
ratus and techniques described by Pili- 
povich and others.* Because the zeta 
potential is directly proportional to 
mobility, and small undeterminable 
changes will occur in the viscosity 
and the dielectric constant, the particle 
charge will be reported in terms of 
mobility. An approximate zeta poten- 
tial in millivolts may be obtained by 
multiplying the mobility value by 13. 

The effects of pH on mobility in 
the absence of alum are shown in Fig. 
1. The clays remained negatively 
charged throughout the pH range, al- 
though the negative mobility decreased 
near pH 3.0 because of the increasing 
hydrogen ion concentration. Turbidity 
reduction was negligible without alum. 

The effects of pH on mobility and 
coagulation with 5 ppm alum are 
shown in Fig. 2. In Fig. 2, and in the 
figures following, residual turbidities, 
which were determined optically, are 
expressed as percentage of the initial 
transmittance, 7;. The dosage of 5 
ppm alum was equivalent to 45 pe/I 
(Table 2), nearly eight times the ex- 
change capacity of the kaolinite and 
more than twice the exchange capacity 
of the fuller’s earth. Charge reversals, 
however, occurred only with the 
kaolinite. This charge reversal at pH 
5.3 is in good agreement with Matt- 
son’s® value of pH 5.2 for maxi- 
mum reversal of zeta potential. Ka- 
olinite coagulated well in two regions: 
one region at low pH, marked by 
low negative mobilities; and another 
near pH 8.0, where mobilities are 
more negative. The mobility curve 
located the acid zone of good coagula- 
tion but gave no indication of the ex- 


istence of the alkaline zone of best 


coagulation. The fuller’s earth showed 


good coagulation in the same alkaline 
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zone, but congulation 9 was poor in the 

very acid region. The mobility curves 

for the latter clay did not identify 
either zone of good coagulation. 

7 : In the next series of jar tests, a 

dosage of 15 ppm alum, or 135 

«6 (Table 2), was used. This was 

_ 22 times the exchange capacity of the 


A. P. BLACK & S. 


A. HANNAH Jour. AWWA 
montmoril- 


a low negative 


7.5. The charge on the 
lonite was reduced to 
value below pH 5.0, after which it 
became increasingly negative. All 
clays exhibited a zone of poor-to-fair 
coagulation between pH 3.5 and 4.5, 
which was followed by a wide zone of 
very poor or no coagulation between 


Fuller's Earth 


Residual Turbidity -% T; 


Fig. 3. 


Coagulation of Three Clays With a Dosage of 15 ppm Alum 


7 Tass f All three clays exhibited optimum coagulation at pH 7.5-8.2. 
5, 


kaolinite and 7 times the exchange 
capacity of the fuller’s earth, but less 
than twice the exchange capacity of 
the montmorillonite. It will be noted 
(Fig. 3) that the charge on both the 
kaolinite and the fuller’s earth was 
reversed over a range o* almost three 
pH units, from pH 4.5 to about pH 


pH 4.5 and 7.5. With both the kaolin 
ite and the fuller’s earth, this pH zone 
of no coagulation coincided exact; 
with the pH zone of charge reversal 
All three clays exhibited optimum co 
agulation at pH 7.5-8.2, but no indi 
cation of the existence of this optimun 
zone can be inferred from any of the 
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mobility curves. The acid zone of 
poor-to-fair coagulation for the kaolin- 
ite and fuller’s earth was marked by 
nearly neutral particles. In the nar- 
row zone of optimum coagulation, pH 
7.5-8.2, all particles were negative, 
the montmorillonite being the most 
negative of the three. 


= 
443 
dosage reversed the charge on all 
clays (Fig. 4). The pH zone of 
charge reversal was narrowest (pH 
4.5-6.5) for the montmorillonite and 
widest (pH 4.5-8.2) for the kaolinite. 
It is of great interest to note that the 
point of first charge reversal, at about 


pH! 4.5, is the same for all clays, and 


| 


Mobility —p/sec/v/cm 


~ 


In the third series of jar tests, a 
osage of 100 ppm alum equivalent to 
0 pe/l (Table 2) was used. This 
osage was 150 times the exchange 
apacity of the kaolinite, 47 times that 
f the fuller’s earth, and 12 times that 
of the montmorillonite. As could be 
predicted from previous data, the 


a Fig. 4. Coagulation of Three Clays With a Dosage of 100 ppm Alum > 


The 100-ppm dosage reversed the charge on all three clays. 


the same as was found for kaolinite and 
fuller’s earth with a dosage of only 15 
ppm alum. It is also most interesting 
to note that dosages of alum in micro- 
equivalents per liter, which represented 
very large excess dosages in terms of 
the exchange capacities of both the 
kaolinite and the fuller’s earth, did not 
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make the floc particles any more posi- 
tive than did the very much smaller 
dosage of 15 ppm alum. 

Good coagulation occurred over a 
wide pH range, with the exception of 
two narrow regions centered at pH 4.5 
and pH 5.1. It is evident that these 
zones of poor coagulation, which were 
reproduced for all three clays, must 
be caused by some sensitive mechanism 
that is not reflected in mobility values. 

In general, it may be said that the 
pH range covered by the zone of 
charge reversal increased with alum 
dosage for a particular clay and de- 
creased with increasing base-exchange 
capacity for a given alum dosage. Best 
turbidity removal occurred between 
pH 7.5 and pH 8.75, in a region of 
negative particle mobility, rather than 
at the point of charge reversal, the 
yptimum pH value increasing with 
ilum dosage. An amount alum 
equivalent to several times the base- 
exchange capacity of the clay present 
1ad to be added for charge reversal to 
cur, although lesser amounts give 


of 


good coagulation. 

A similar series of tests were car- 
ried out by use of 50 ppm NaCl in 
the suspensions instead of 50 ppm 
NaHCO,. The results obtained essen- 
tially duplicated those shown with 
NaHCO, for the alum dosages of 0, 
5, and 15 ppm. For the 100-ppm alum 
losage, however, the mobility curves 
vere reproduced, but the zone of poor 
‘oagulation at pH 5.1 was not present. 
[The montmorillonite did not show 
‘ither zone of poor coagulation at pH 
15 and 5.1. Coagulation was thus 
hanged by the anions present without 
ffecting the particle charge. 

These results may be interpreted as 
upporting Langelier’s binder theory of 
the mechanism of coagulation of clay 
uspensions. Adjustment of pH with 
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HCl and NaOH gave the same type 
of coagulation curve as Langelier ob- 
tained by varying the alum dosage, 
thus changing the pH by hydrolysis. 
The best removal of turbidity occurred 
near pH 8.0, where the maximum 
amount of hydrous oxide should be 
formed to serve binder material. 
Gayer and others '® found the isoelec- 
tric point of aluminum hydroxide to 
be pH 7.7; Larson and Buswell ™ 
found the isoelectric point of alum floc 
at pH 8.2. Collins and others ** found 
the isoelectric point of floc from AIC1, 
to be pH 9.0; the isoelectric point of 
floc from Al,(SO,), or from AICI, 
with added SO,-~ was at pH 7.5. The 
authors’ results show the isoelectric 
point of alum floc at pH 8.2-8.4. The 
isoelectric point is said to represent the 
minimum solubility for such an ampho- 
teric hydroxide.'® 

At higher pH values, coagulation is 
poor, because the hydrous oxide is 
soluble. At lower pH values, other 
hydrolysis products may not serve as 
effective binders, although they are 
adsorbed on the particles and affect 
the particle charge. Below pH 4.5—5.0, 
coagulation is probably the result of 
neutralization of zeta potential by Al*** 
and H*, inasmuch as insoluble binder 
material should not extend through 
this region with the low alum dosages 
employed. Good coagulation through- 
out the intermediate pH region by use 
of 100 ppm alum may possibly be the 
result of entanglement of clay particles 
in insoluble alum floc. 

The excess alum beyond the ex- 
capacity that is necessary for 
charge reversal is probably a function 
of the alkalinity present, as Langelier 
has shown that the optimum coagulant 
dosage increases with alkalinity. The 
many interacting exchange equilibriums 
a really quantitative study of 


as 


change 


prevent 
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typical turbid water. 
used to determine the base-exchange 
: capacity, involving the exchange of a 
— monovalent cation, probably does not 
oe ‘give an exact capacity for the ex- 


The method 


change of trivalent aluminum or for 
- its hydrolysis products, although the 
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tion, to reduce the coagulant dosage 
required, or to allow an_ increased 
treatment rate without overloading ex- 
isting facilities. It is generally agreed 
that the polyelectrolytes adsorb on 
solid particles, forming bridges be- 
tween them. 


results for the three clays should be Polyelectrolytes may be cationic, 
_ proportional. nonionic, or anionic. Cationic poly- 
\ 
15 ppm Alum 


3 ppm Alum 


8 


o 


The aid was added 2 


Polyelectrolytes 


Polyelectrolytes are polymers with 
high molecular weights possessing such 
characteristics of simple electrolytes as 
electrical charges or ionizable groups. 
They are used in water treatment 
either alone or in conjunction with 
metal coagulants to improve clarifica- 


Concentration of Aid B— ppm 


. 6. Effects of Aid B on Mobility and Coagulation of Kaolinite _ or 


min after the alum. hah 


mers should adsorb on negative clay 
particles because of the electrostatic 
attraction; nonionic polymers could 
adsorb and flocculate by hydrogen 
bonding between the solid surfaces and 
the polar groups in the polymers 
Electrostatic repulsion should play 

part in the flocculating action of poly 


anions. Michaels ‘* listed three pos 
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sible mechanisms for coagulation of 
clay with polyanions: (1) replacement 
of anionic groups of the clay with ani- 
onic groups of the polymer; (2) hy- 
drogen bonding between the solid and 
the polymer; and (3) the formation of 
electrostatic bridges between the clay 
and polymer by polyvalent cations. 
Working with slurry concentrations of 
clay, he concluded that adsorption of 
polyanions was probably by hydrogen 
bonding between un-ionized carboxyl 
or amide groups on the polymer chain 
and oxygen atoms on the solid sur- 
face. Controlled hydrolysis experi- 
ments showed that anionic polyelectro- 
lytes should have enough charged sites 
to extend the polymer chains suffi- 
ciently to permit interparticle bridging 
without increasing the charge density 
enough to interfere with adsorption 
on the negative particles..* The pH 
would be expected to affect the ioni- 
zation of the polymer and thus should 
affect the adsorption and coagulation. 
Even though a polymer is not ad- 
sorbed, it may affect the zeta potential 
just as any other electrolyte. Some 
mechanical aspects of coagulation with 
polyelectrolytes have been summarized 
by Black.*® 

Although polyanions are quite ef- 
fective as sole coagulants in concen- 
trated clay suspensions, they generally 
require a flocculating dose of metal 
coagulant when used in water treat- 
ment processes. Ruehrwein and 
Ward '* thought that polymer bridges 
would form better where particles were 
ilready flocculated, otherwise the poly- 
electrolyte molecules might adsorb 
completely on individual particles with- 
ut bridging. Cohen‘? used anionic, 
cationic, and nonionic coagulant aids 
with synthetic and natural waters. 
The anionic aid was found to be ef- 
fective only as an aid to the metal 
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coagulants. Its effectiveness was 
nearly independent of pH, alkalinity, 
hardness, and turbidity, but the opti- 
mum dosage of anionic acid increased 
linearly with the alum dosage. The 
cationic compound was both a coagu- 


lant alone and a coagulant aid. The 
nonionic aid was less effective than 
either the anionic or cationic aid. It 


is not presently known whether the 


ditferent behavior of polyanions in 
> 
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Fig. 7. Effects of Aid C on Mobility and 
Coagulation of Kaolinite 


The cationic aid was added 2 min after 
the alum, 


dilute and concentrated clay suspen- 
sions is significant in terms of the 
mechanism of coagulation. 


Polyelectrolyte Series 


In the polyelectrolyte series, kaolinite 
working suspensions containing 50 ppm 
NaHCO, were coagulated with alum 
and selected polyelectrolytes by use of 
the same jar test procedure previously 
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described. Unless stated 
the aid was added 2 min after the alum. 
Turbidity and pH were measured as 
before, but the pH was not controlled. 
Mobilities were run on the jar test flocs 
in this series. It will be noted that 
both mobilities and residual turbidities 
for given alum dosages and no coagu- 
lant aid will be quite different in some 
of the following figures. These differ- 
ences represent aging effects in the 
clay suspensions, and, therefore, the 
effectiveness of one aid may not be di- 
rectly compared to that of another. 

Aid A. The effects of Aid A * are 
shown in Fig. 5. This aid, prepared 
by the “Baylis sol method,”’ '* was added 
to the suspension before and after the 
alum. The order of addition had little 
effect on the final particle mobility, all 
mobilities becoming more negative with 
increasing silica dosage because of 
the anionic character of the aid. The 
differences in turbidity reduction are 
therefore not reflected in particle mo- 
bilities for an alum dosage of 7 ppm. 
Although the particles coagulated with 
7 ppm alum and no aid had lower nega- 
tive mobilities than particles coagulated 
with 15 ppm alum and 3 or 5 ppm aid, 
the latter were flocculated much more 
completely. 

Starch. Figure 5 
effects of starch, prepared by adding 
potato starch to boiling water. Mo- 
bility values were irregular and -ap- 


TURBIDITY 


( »therwise, 


also shows the 


peared to be suppressed as the dosage 
vf aid was increased. Clarification was 
slightly improved with low dosages of 
uid and inhibited with higher dosages 
as the cloudy starch contributed to 
the final turbidity. 

Aid B. The effects of Aid B7¥ are 
shown in Fig. 6. This material, de- 


*N Brand Silica, made by Philadelphia 
Quartz Co., Philadelphia, Pa. 

+ Separan NP10, made by Dow Chemical 
Co., Midland, Mich. 
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scribed as an acrylamide-type synthetic 
polymer of high molecular weight,’® is 
anionic and formed dense flocs that set- 
tled well where excess alum was added 
initially. The best coagulation was 
obtained at a negative mobility, rather 
than at a point of particle neutrality. 

Aid Cf is described as an organic 
coagulant of high molecular weight.*° 
It is cationic and caused the particle 
mobilities to become more positive, as 
shown in Fig. 7. In contrast to the 
anionic aids, this material greatly in- 
creased turbidity reduction where in- 
sufficient alum was used. Where 
enough alum was present for good co- 
agulation, the aid had little effect on 
coagulation, but it caused a large 
change in mobility. 

Aid D. The effects of Aid D § are 
shown in Fig. 8. This material is 
guar gum derived from the guar seed, 
and is described as a_ polysaccharide 
consisting of a complex carbohydrate 
polymer of galactose and mannose. It 
is said to alter the electrokinetic prop- 
erties of colloidal suspensions by a 
hydrogen-bonding effect.*’ This aid 
slightly improved coagulation with the 
low alum dosage. Higher dosages of 
aid inhibited coagulation with 15 ppm 
alum, although the particle mobilities 
decreased. 

Aid E. Aid E|| is described as a 
natural polymer derivative. This ma- 
terial is cationic and behaved very 
much like Aid C, as shown in Fig. 8. 
The aid initiated some coagulation 
when used without alum. 

Aid F, Aid F,** which is carboxy- 
methylcellulose, is anionic, as shown 


t Nalco 600, made by Nalco Chemical Co., 
Chicago, 

§ Jaguar WPD, made by Stein, Hall & 
Co., New York, N.Y. 

|| Ceron CN, made by 
Co., Wilmington, Del. 

** CMC 12H, made by Hercules Powder | 
Co., Wilmington, Del. 
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Coagulation was inhibited 


improved 
and 


in Fig, 
with a small alum dosage, 
with a moderate alum dosage, 
greatly improved where an excess of 
alum had placed the suspension in the 
poor flocculation zone between the pri- 
mary and secondary coagulation zones 
described by Langelier.*\* Again, tur- 
bidity removals were not predictable 
from final particle mobilities. 

Caustic starch. The last aid used 
was caustic hydrolyzed starch, pre- 
pared by suspending 1.75 g of potato 
starch in 500 ml of deionized water 
containing 2 per cent NaOH. AI- 
though coagulation was improved by 
some dosages of aid, as shown in Fig. 
9, the changes in pH from the caustic 
content of the aid made it impossible 
to distinguish the effects of the starch 
alone. 

The anionic aids in general appeared 
to work best where the particle charge 
had been neutralized with alum. The 
cationic aids were most ee with 
low alum dosages. a 


The zeta potential of clay particles 
was found to be dependent on the pH 
ind on the alum dosage. An amount 
f alum equivalent to several times the 
base-exchange capacity of the clay sus- 
pension was required to neutralize the 
particle charge. Clarification was best 
n the range pH 7.5-8.5 where the par- 
icles were negative, rather than at 
pH values where the particle charge 
ad been neutralized. Fair coagulation 
vas often obtained pH 4.5 
where the particles were nearly neu- 
tral. In many instances, residual tur- 
hidities changed sharply without any 
wcompanying change in mobility 
values. 

The eight coagulant aids used with 
lum all could be made to improve or 
nhibit coagulation by selection of 


Summary 


below 
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dosages of alum and aid. As in the 
coagulation at different pH values, 
final particle charges could not be cor- 
related with residual turbidities. 
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| Monthly Water ‘Bond Interest Costs 
and Sales 
A report of the Chief, Basic Data Branch, Div. of a) Bisa ” 


; Water Supply & Pollution Control, US Public nea: vote 
Health Service, Washington, D.C. 


Total Bond Sales—$ 1,000,000 
Obligation | Revenue | 1969 1980 | 1958 
Bonds 
3.95 3.86 20.5 28.3 
4.00 4.48 39.5 | 62.1 56.7 
4.12 5.63 15.8 57.0 24.8 
3.86 4.34 36.7 44.4 Oo 
3.77 4.28 48.6 105.5 22.7 
ks 3.77 3.77 110.7 50.3 20.1 
Jul. 3.96 3.92 32.4 17.3 | 39.0 
3.33 4.02 46.3 37.7 
3.53 3.74 15.3 16.6 14.3 
3.61 3.79 19.0 68.4 60.8 © 
3.25 | 3.80 16.4 | 36.3 
3.54 | 4.20 74.9 18.4 
Total 476.1 
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AWWA's 


History of 


New Jersey Section 


Samuel F. Newkirk Jr. and Percy S. Wilson 


mds ing, Atlantic City, 
vit Board of Water Comrs. 
a pr., Glen Ridge, N.J. 


HE New Jersey Section of AWWA 

was organized in 1935, but New 
Jersey members of AWWA played im- 
ortant parts in the sectional activities 
of the Association many years before 
then. The organization of the New 
Jersey Section cannot be considered 
sroperly without an examination of 
he events that preceded the formation 


the section. 


Early Sectional Activities ai 

New York Section. The New 
York Section was the first to be 
formed. It originated in about 1912 
rom a kind of a luncheon club consist- 
ng of those members of the Associ- 
ition who were located in and around 
New York City. The organization 
yf the club as a section soon followed, 
ind the section’s first meeting was held 
it the Manhattan Hotel in New York 
City on Jan. an, 1914. The March 
914 JouRNAL * stated that the section 
‘was formed by the members residing 
n the states of New York and New 
Jersey. ” At that first meeting, 
. committee was appointed to nominate 
fficers. The committee included D. 
NV. French, of the Hackensack (N.J.) 
Nater Co., and John H. Cook, of the 
East Jersey Water Co. at Paterson. 
Among the officers nominated by the 
committee was Morris R. Sherrard, of 
he Newark Water Department. At 
he second meeting of the ‘section, on 


, Elizabeth, 


A paper presented on Oct. 20, 1960, at gs New Jersey Section Meet- 
N.J., by Samuel F. ! 


ewkirk Jr., 
po Percy S. 


Engr. & Supft., 
Wilson, Mfr.’s 


Mar. 10, 1914, the principal speaker 
was Herman Rosentreter, of the New- 
ark Water Department, who gave a 
paper on the Newark water utility. 
Subsequent reports of the activities of 
the section make frequent mention of 
its New Jersey members, including 
Allan W. Cuddeback, of Passaic Water 
Co.; F. C. Kimball, of Summit; A. A. 
Reimer, of East Orange Water Depart- 
ment; George R. Spaulding, of Hack- 
ensack Water Co.; Carol P. Bassett, 
of Commonwealth Water Co.; Frank 
Green, of Little Falls Filter Plant; 
and others. The formation of the New 
York Section, pioneered by New York 
and New Jersey water supply men, 
appears to have triggered a wide gen- 
eral movement for the formation of 
sections of the Association, which took 
place within the next few years, dur- 
ing which time many new sections 
were formed. 

Four States Section. One of the 
new sections formed during this period 
was the Four States Section, organized 
at a meeting at the Bellevue-Stratford 
Hotel in Philadelphia, on Jan. 18, 
1916. It was stated in the December 
1915 JourNAL® that this section was 
formed by “members of the Associ- 
ation residing in Eastern Perinsylvania, 
New Jersey south of and including 
Trenton, Delaware, and Maryland. 

.” Among the officers first elected 
was } Lincakn Van Gilder of Atlantic 
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who was the first vice- 
he first secretary-treasurer 
was C. R. Wood, of the Millville 
(N.J.) Water Co. 

_ Thus, it.js evident that New Jersey 

has been included in sectional activities 

of the Association long as there 
have been sections, and New Jersey 
water supply men have been among the 
leaders in the sectional organization. 


City, 


as 


New Jersey Water Works Associ- 


ation 
7 Tt was probably quite natural that 
the northern part of New Jersey 


_ should have been organized around the 
New York City metropolitan area, 
and that the southern part of the state 
should have been organized around the 
Philadelphia metropolitan area. This 
division of the state, however, was not 
entirely satisfactory. Possibly the de- 
-velopment of automobile transporta- 

tion, making it easier to get around 
. the state, was a factor; but, at any 
J 


rate, the need for a single organization 

to include all New Jersey became 
= _ evident, and it showed itself most defi- 
_ nitely in the formation, in 1931, of the 
New Jersey Water Works Association. 
This group was formed at a meeting 
in the Elks Club, now the Essex 
House, at Newark, on Jan. 29, 1931. 
William C. Flanders was its secre- 
tary. The immediate reason for this 
organization was for the promotion 
of a tenure-of-office law for water 
superintendents. 


Proposals for New Jersey Section 


At a meeting of the New Jersey 
Water Works Association on Sep. 4, 
1931, a resolution was passed petition- 
ing AWWA to allow the New Jersey 


association to become a_ section of 
AWWA. The petition was _ not 
granted. From available records, it 


was based 


appears that this petition 


F. NEWKIRK 


& P. S. WILSON Jour. AWWA 
on the simple fact that it was sub- 
scribed to by at least twenty members 

f AWWA; under the AWWA Con- 
stitution at that time, this subscription 
was all that was required to form a 
section in new territory. Probably not 
enough effort was put forth at that 
time to secure the support of all the 
members in the state, some of whom 
were probably still loyal to the New 
York Section and the Four States Sec- 
tion, to which they belonged. The 
New Jersey Water Works Association 
therefore continued divided and was, 
nevertheless, active. 

In 1934, the question of a New Jer- 
sey Section of AWWA again arose. 
One of the authors of this article, 
P. S. Wilson, had recently returned 
to New Jersey, after spending several 
years in New York State, with fresh 
recollections of the advantages of being 
affiliated with the national organization 
of AWWA. When it was _ learned 
that S. F. Newkirk, the other author, 
had been considering the subject, the 
two men met on Nov. 27, 1934, and 
decided to proceed at once to see what 
support could be obtained for the for- 
mation of a New Jersey Section. 

Other conferences, in rapid succes- 
sion, were held with the officers of the 
New York Section, Four States Sec- 
tion, AWWA, and with others. Two 
petitions were drawn up—one for 
members requesting the formation of 
a New Jersey Section, the other for 
nonmembers indicating their expecta- 
tion to become members if a New Jer- 
sey Section were formed. Much sup- 
port was found for the proposal, but 
it was far from unanimous. 

On Jan. 9, 1935, Wilson addressed 
a meeting of the New Jersey Water 
Works Association in Trenton, pro 
posing the formation of a section. At 
another meeting, again in Trenton, on 
Mar. 21, the New Jersey Water Works 
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Association decided against the move- 
ment. The officers of the two existing 
sections did not favor the proposal, but 
the discussion persisted. The most 
telling argument in favor of the pro- 
posal was the fact that the New York 
Section had never held a meeting in 
New Jersey, thus showing that it was 
not giving due consideration to this 
part of its territory. The Four States 
Section had held some meetings in 
New Jersey, but it would have been 
illogical to form a New Jersey Section 
without including the whole state. 


Formation of Section 


In spite of the opposition, the list 
of signatures on the petitions grew. 
Members of AWWA in New Jersey 
became convinced that the organiza- 
tion of New Jersey water supply men 
would be most effectively accomplished 
with the support and _ stability de- 
rived from the national organization 
of AWWA. Finally, at the AWWA 
Conference at Cincinnati, on May 7, 
1935, Wilson formally presented the 
to the AWWA Board of Di- 
The petitions at that time car- 
signatures of 53 active mem- 
AWWA residing in New 
which was more than half of 
them, and the signatures of 19 non- 
members. One of the Directors said, 
‘It would be hardly possible to turn 
lown the petition.” Seth Van Loan, 
Director from the Four States Section, 
who had previously opposed the cre- 
ation of a New Jersey Section, said 
that in view of the information 
and the growth in sentiment in favor 
of a section among the members living 
in New Jersey, he now wished to with- 
draw any opposition to its formation 
on the part of the Four States Section. 
The formation of a New Jersey Section 
vas approved by a formal resolution 
f the Directors at that time. 


petitions 
rectors. 
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Organization of Section 


The first big hurdle had _ been 
passed, but a big job still remained. 
An informal, self-appointed “Organi- 
zation Committee” was immediately 
set up to proceed with the work of 
getting the section organized. This 
committee consisted of eight men from 
New Jersey: J. Arthur Carr, of Ridge- 
wood ; William R. Conard, of Burling- 
ton; Charles H. Eastwood, of Belle- 
ville; Andrew F. Eschenfelder, of 
Glen Ridge; Samuel F. Newkirk Jr., 
of Elizabeth (acting chairman) ; Wal- 
ter Spencer, of Merchantville; George 
F. Wieghardt, of Weehawken; and 
Percy S. Wilson, of Glen Ridge (act- 
ing secretary). 

The name of William J. Orchard 
is not included in the recorded list of 
those on the Organization Committee. 
It would be remiss not to mention here 
that he was one of the most active sup- 
porters of the work of the committee. 
His help and encouragement were im- 
portant factors in the success of the 
work, 

The committee met frequently dur- 
ing the summer of 1935. It was de- 
sired not only to get the section off to 
a good, strong start, but also, particu- 
larly, to insure that existing differ- 
ences of opinion regarding a section 
should be dissipated and that unani- 
mous support should now be gained for 
the new section. Much thought and 
effort were given to accomplishing this. 
Finally, on Oct. 24, 1935, a mailing 
went out to 420 water supply men in 
New Jersey, requesting their attend- 
ance at an organization meeting. This 
meeting was held on Oct. 30, 1935, at 
2:00 pm, in the auditorium of the 
Physics Building of Rutgers Univer- 
sity at New Brunswick. A total of 
86 persons attended. Permanent sec- 
tion officers were elected, and bylaws, 
which had been drafte “d by the Organi- 
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zation Committee, were adopted. Fol- 
lowing this, the group was addressed 
by Thurlow E. Nelson on the subject 
of “Some Friends and Some Enemies 
_ in Our Drinking Water.” The meet- 
ing adjourned to a supper served to 
53 persons in the cafeteria, then lo- 


cated in Winants Hall on the univer- 
First Officers 
The section officers elected at the 


organization meeting were: Samuel F. 
Newkirk Jr., chairman; Clinton D. 


& P. S. WILSON Jour. AWWA 
Four States Section; Carr was an 
officer of the New Jersey Water 


Works Association. 


Subsequent Meetings 


The section thus got off to an aus- 
picious start. All the meetings subse- 
quently held will not be listed here, 
but to show that there was no lag, it 
should be mentioned that the second 
meeting was held at Trenton, on Jan. 
29, 1936, at which time these papers 
were presented: “The Relation of Ge- 
ology to Ground Water Supply in New 


TABLE 1 
New Jersey Section Chairmen 
Chai | Year Year 
airman | Elected | Chairman Elected 
Samuel F. Newkirk ay 1935 P. S. Wilson 1948 
Samuel F. Newkirk Jr. » oN 1936 Richard E. Bonyun 1949 
William R. Conard *¢- 1937 Alonzo Shinn 1950 
J. Arthur Carr 1938 E. Arthur Bell 1951 
- Edward Hyland 1939 | Charles J. Alfke 1952 
—_ Charles H. Capen ss 1940 Walter Spencer 1953 
7 ad William F. Ayars 1941 Charles G. Bourgin 1954 
a William G. Banks 1942 Maurice Brunstein 1955 
- Andrew F. Eschenfelder 1943 | Harold M. Ohland 1956 
George D. Norcom 1944 Martin E. Flentje 1957 
William E. Collings 1945 || John J. Reager 1958 
Roswell Roper 1946 Lewis W. Klockner 1959 
Edward D. Sheehan 1947 | Perter E. Pallo 1960 


Moon, vice-chairman; William J. 
Orchard, director on the AWWA 
Board; Percy S. Wilson, secretary- 
treasurer; and J. Arthur Carr, William 
R. Conard; and George F. Wieghardt, 
trustees. 

One of the trustees elected was to 
fill the post of a past chairman dur- 
ing the first year. It should also be 
especially noted that Wieghardt was 
the former trustee of the New York 
Section; his office in that section had 
been abolished when the New Jersey 
Section was formed. Likewise, Con- 
ard was the former trustee of the 


Jersey,” by Meredith E. Johnson; and 
“Quantitative Investigation of Some 
New Jersey Ground Water Problems,” 
by Henry C. Barksdale. 

A third meeting was held during the 
summer, and the fourth meeting was 
the first of the section’s now long es- 
tablished fall meetings at Atlantic City. 
The front cover of the program of the 
fourth meeting established the fact that 
it was jointly sponsored by the New 
Jersey Water Works Association, the 
South Jersey Association of Water 
Superintendents, and the New Jersey 


Section of AWWA. No one was 
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slighted, and everyone heartily joined 
in support of this meeting. All past 
differences were forgotten in unani- 
mous support for the new section. It 
was at about this time that the New 
Jersey Water Works Association’s 
officers took action to formall: merge 
that group into the New Jersey Section. 
Thus, it was right from the start 
that the section’s custom of holding 
three meetings a year was established. 
The second fall meeting was also held 
at Atlantic City. But the third fall 
meeting, in 1938, was held at Asbury 
Park. Since then all of the fall meet- 
ings have been held at Atlantic City. 
The section is considered fortunate in 
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laving such a meeting place as At- 
antic City, which is attractive to the 
adies well to the men, thus 
naking possible a pleasant social at- 


as as 


nosphere for meetings. 


Secretary-Treasurers 


The names of all of those who have 
held the office of section chairman are 
riven in Table 1. It is appropriate, too, 
o name here those who have held the 
ffice of secretary-treasurer, the work- 
iorse of the section: P. S. Wilson, 
935-37 ; Harry N. Lendall, 1937-39; 
>. B. Tygert, 1939-56; and A. F. Plei- 
bel, 1956 to date. 

It is the opinion of the authors that 
the secretary-treasurer of an AWWA 
ection is the most important officer 
f the section. He should be, and usu- 
lly is, reelected from year to year, 
nd he therefore has the opportunity 
to become better acquainted with his 
uties than do any of the other officers 
le provides continuity to section man 

vement and policies, and the other 
ficers look to him for guidance. He 
therefore able to make effective sug- 
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gestions and can take the initiative in 


many actions. He can be a strong in- 
fluence in guiding section activities, 
and it depends on him, to a large ex- 
tent, whether the section is active and 
aggressive in taking part in state ac- 
tivities that concern water supply, or 
whether the section merely coasts along 
and performs only those functions nec- 
essary for its existence. 


Resultant Trends 

Previously in this article, it was 
noted that the formation of the New 
York Section by New York and New 
Jersey water utility men in 1914 ap- 
peared to have set an example for the 
formation of a large number of other 
sections of the Association, which fol- 
lowed closely upon it. It is extremely 
interesting to note that the formation 
of the New Jersey Section in 1935, 
and the attendant rearrangement of 
section boundaries, likewise appeared 
to set an example for a considerable 
number of similar section changes that 
followed in the next few years. Many 
individual state sections were formed 
out of larger sections. And more re- 
cently, a former New Jersey water util- 
ity man, E. Arthur Bell, has been one 
of the leaders in the formation of a 
separate Connecticut Section. New 
Jersey water supply men have left their 
mark on AWWA. They are referred 
to with pride, and with confidence that 
they will continue to be among the 
leaders in water supply progress. 
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AWWA M8 
Distribution 


A Training Coursein 


The first two chapters of this manual appear in this issue; suc- ‘ 
ceeding chapters will be published in subsequent issues, after pi en Ey 
which the entire manual will be made available as a separate ' i aa 
reprint under one cover (price and publication date to be ak th 
announced ). 


This manual on water distribution is the second in a series of four train- 


ing courses for water utility personnel developed under the supervision of 
AWWA Committee 4260 M—Education. The first manual of the series, _ 
published in 1959, was devoted to the subject of water utility management ; 
the remaining two manuals currently being developed relate to water treat- 


ment and to sources of supply. 
’ This manual was prepared as a practical guide for operating personnel 
and should find application as a text in in-service training or for independ- 


ent study. APY. 
The text of this manual was prepared by the following men: reas 


Etwoop H. Atpricn Frep MERRYFIELD 
FREDERICK J. BuRGESS WarrEN C. WESTG 


AWWA and the Committee on Education gratefully acknowledge the con- 


tribution of each of these men, whose only compensation will be the knowl- 
edge that their efforts have contributed to the advancement of the industry. 


AWWA Committee 4260 M—Education 


Frep A. EIDsNEss Epwarp S. Hopkins I. N. RonHOvvE 
Quintin B. Graves Frep MERRYFIELD Raymonp J. Faust, Chairman 
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CHAPTER 1 


Distribution System Capacity 


FTER collection and processing of a water supply, the distribution 
system must deliver it to the ultimate users. The importance of the 
distribution system is obvious when it is realized that more than half of 
the total investment in water supply facilities is allocated to the distribution | 
of finished water. 
To be adequate, a distribution system must be capable of furnishing an 
ample supply of water of satisfactory sanitary and aesthetic quality when- 


ever and wherever it is required in the service area. The system must _ 


maintain adequate pressures for normal residential, commercial, and indus- 
trial uses and for providing the supply necessary for fire protection. It is 
usually necessary to raise the water to a sufficient elevation to provide the — 
pressures necessary to distribute it through the area pipelines to the service 
mains and through the individual customer services and meters. In most 
systems, distribution storage is necessary to equalize and reduce the peak 
loads placed on the production and transmission elements of the system. 


Booster pumping is often required to serve more elevated areas or remote 
customers. The distribution system includes the pumps, pipelines, control 
valves, hydrants, distribution storage, service connections, mains, and 
meters. 

Any water utility, if it is to do an adequate job, must have adequate 
distribution facilities. Facilities alone are not enough, however ; the person 
or persons responsible for distribution must be familiar with the means 
and methods properly to design, construct, operate, and maintain them. 


Water Uses and Losses 


The water processed in the production works does not all reach the 
ultimate users. Some of it is used up in processing, as, for example, in 
flushing basins, washing filters, and producing steam for pumping. Even 
in a fully metered system—that is, one in which the water going to each 
individual customer is constantly measured—there are uses and losses that 
cannot be fully accounted for, such as water discharged from hydrants for 
flushing streets and sewers, public water fountains, leakage and evapora- 
tion from reservoirs, and, in particular, water used for fire fighting. A 
portion is lost in leakage from joints in pipelines, from broken pipe, faulty 
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rABLE 1.1 
Variations in Per Capita Demand for Various Periods From Standard Texts 


Ratio of Period Demand to Yearly Average 


, Yearly Average 
Year gped 


Max. Month Max. Week Max. Day Max 


1900 60-85 1.15-1.30 
1927 50. 400 1.25 
1940 110 
1947 100-120 25 
1948 110 

1949 110 40 
1953 135 .28 


valve and hydrant packing, and the like. Even customer meters cannot 
accurately record all water passing through them, particularly at very low 
flow rates; this, in the aggregate, can amount to an appreciable underregis- 
tration of system uses. 

The difference between the net plant output and the sum of metered or 
estimated flow through customer services, is generally referred to as 
“unaccounted-for water.” The losses and uses in such unaccounted-for 
water must be recognized in estimates of actual consumption. 

The ultimate users of the water produced by a public water supply 
system are commonly classified as: (1) residential or domestic; (2) com- 
mercial; (3) industrial; (4) municipal or public; (5) wholesale, such as 
other water utilities; and (6) fire protection. Only a small percentage of 
the water served is actually used for fire protection, however. 

The delivery of water to the system is commonly expressed in millions 
of gallons per day (mgd) or gallons per capita per day (gpcd). The 
latter is obtained by dividing the amount of water delivered daily to the 


system by the population served. It should be noted that this definition 


TABLE 1.2 


Ratio of Average Consumption Rates During Various Maximum-Demand 
Periods to Average Annual Production Rate 


Consumption Rate 


Maximum-Demand 
Period 
1 year 
9 month 
6 month 
3 month 
1 month 
2 week 


Consumption Rate 
per cent 


Maximum-Demand 
Period 


per cent 


5 day 
1 day 
18 hr 
10 hr 
5 hr 
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. Hour 
1.50 
1.50-1.80 3.50 
1.48 1.80 $2500 
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does not include the amount of water used in the production processes, al- 
though the latter must be included in determining total supply requirements. — 


Demand Variations 

Rarely does a system produce or serve water at an average rate. The - 
rate varies considerably over the year and during the day and differs in 
various sections of the country and in different types of communities. 
Data on average consumption and variations in consumption given in 
various textbooks are an indication of the growth in demand over the years 
(Table 1.1). Another fairly general schedule of period consumption rates, 
perhaps more applicable to the northeast quadrant of the United States, 
is shown in Table 1.2. 

These figures are only general estimates based on past experience. 
They should be used with caution in forecasting future requirements, for 
many variables influence their applicability to any one system. Some of 
these variables are local climatic conditions, the character of community 
served, the extent of air-conditioning and lawn-sprinkling use, the relative 
amount of commercial and industrial development, and the percentage of 
customers metered. 

For these reasons the past records of water use in a particular city or 
community are more valuable, in forecasting future requirements, than 
comparisons with other cities or reference to general averages. Each water 
utility should set up and maintain records of how much water goes to the 
various classes of consumers, so that in estimation of future demands the 
trend of development of the community and its effects upon water use can 
be better determined. 


Population Estimates 


Forecasts of future water demands are commonly based on pn 
estimates and on per capita consumption. Estimates of future population 

be served are difficult to make, because so much depends on human 
judgment. There are a number of methods for projecting population esti- 
mates into the future. Four of these are in common use and are described 
below, with some of their limitations. Although all of the methods have 
applicability to the problem of estimating the future water needs, the rate 
of population change in most American cities undergoes such large vari- 
ations that accurate predictions are very difficult to make. 

Arithmetic method. In the arithmetic method of estimating popula- 
tion, it is assumed that the population increases by a set amount for each 
increment of time. The amount to add for each increment is determined 
by or based upon the increase during the last census period. Obviously, 
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this method is applicable only for cities with a stable population growth 
and in areas which cannot expand appreciably in area. 

Uniform percentage of growth. Some cities tend to grow at a rate 
corresponding to a uniform percentage of the population of the preceding 
period. This rate of growth, when plotted, gives a compound-interest 
type of curve—that is, concave upward. In nearly all cases, this method 


produces overestimates of future growth. 


Average Metered Customer Use in Privately Owned Water Systems 


Residential Commercial Industrial | Other | — 


Metered Sales per Customer 


646 31,206 8,080 
654 30,800 9,160 
654 32,200 9,150 
641 36,600 9,430 
675 35,100 9,900 
681 37,500 10,420 
671 35,100 10,720 
670 38,200 10,390 
659 38,900 10,180 
659 36,200 10,200 
633 33,800 11,620 
675 38,800 12,180 


Metered Percentage of Total Water Served 


30.4 
30.3 


19.6 
20.8 
20.8 
20.1 
21.5 
21.8 
23.4 
24.3 
25.1 
25.9 
25.9 
26.1 


wa 
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Decreased rate of growth. As cities grow older and larger, the per- 
centage increase in population per increment of time tends to decrease. 
Thus there is a “deceleration” in population growth, although the total 
population continues to grow. Taking this deceleration into account more 
accurately represents the actual experience of cities which are not affected 
by abnormal conditions. 
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Ye 
1949 143 438 
te 1951 134 446 
4956 151 
1957 153 2. 
95 5 = 
1958 145 100 
1950 30.9 8.1 76.0 
195] 34.9 8.3 78.8 
1952 32.5 8.6 78.4 
1954 30.6 9.2 78.7 
1955 33.1 9.1 82.2 
31.0 9.4 81.5 
29.5 9.8 80.3 
1959 30.8 9.6 81.5 
= 
ve 
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Comparative method. In the comparative method, a curve of the past 
population increase of a given community is drawn and extrapolated into— 


the future by comparison with similar curves for various larger cities from 
the period when their population equaled the current population of the given 
city. An objection to this method is that it may be based upon a com- 
parison of cities with quite different characteristics and during very dif- 


Customer Requirements 


ferent periods of time. 


The difficult problem of planning for future water requirements on the 
basis of population growth is further complicated by the fact that accurate 
population figures are secured by enumeration only every 10 years, and 
then only in political subdivisions. Major changes can occur in the inter- 
mediate periods, and most systems usually serve areas not coextensive 
with political subdivisions. As a consequence, many planners prefer to 
base future estimates upon past demands in the various consumer classifi- 
cations rather than on total population estimates. Most water systems have 
accurate, continuous, and up-to-date records of the number of customers 
served in the various service categories. Proper records of the amount 
of water served these customers over the years, modified by proper analyses 
of changing conditions, form a more accurate and logical basis upon which 
to determine future demands than do estimates of population and per capita 
uses. 

Table 1.3 gives the metered sales, in gallons per day, to various cus- 
tomer classes and the percentage distribution of sales in the several use 
categories from 1948 through 1959 in 65 privately owned water utilities. 
The data are representative of various types of communities located in the 
northeast quadrant of the United States.* The number of services in- 
volved grew, in the 11-year period, from 695,000 to 775,000, and repre- 
sented total attached populations of 3,150,000 and 3,520,000, respectively. 
It should be noted that the total metered sales per customer actually de- 
clined in the period. There was a substantial decrease in the percentage 
of unaccounted-for water. Although there was an increase in the per- 
centage of sales and each class of customer showed an increase in the actual 
amount of water bought, the total sales per metered customer decreased. 

With such statistics of past operations and an intelligent estimate of 
future developments, it is possible to forecast requirements quite accurately 
for a reasonable period in the future. This method has much to recom- 
mend it over the commonly used population—per capita use method. 


*For data on per capita use in various sections of the United States, reference 
should be made to “A Survey of Water Works Data for 1955,” Journal AWWA, 
49 :553 (May 1957). 
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TABLE 


1.4 


Industrial W ater eres nts 


Water 
Required 
al 


| 


Product or Use 


Jour. AWWA 


Water 
Required 
gal 


Chemicals 


Alcohol, industrial, 
(100 proof) 
Alumina (Bayer 
process) 
Ammonium sulfate 
Calcium carbide 
Carbon dioxide 
(from flue gas) 
Cottonseed oil 
Explosives 
Hydrogen 
Oxygen liquid 
Soap (laundry) 
Soda ash 
Sodium chlorate 
Sulfuric acid 


120 


6,300 
200,000 
20,000-660,000* 

30,000 


20,000 
20 
200,000 


650 4, 875* 


Foods and Food Processing 


Bread 
Canning (#2 cans) 
Corn (wet-milling) 
Corn syrup 
Dairy products: 
Bottling 
Butter 
Cheese 
Gelatin (edible) 
Meat: 

Packing 
Packing house 
operation 

Sugar: 
Beet sugar 
Cane sugar 


hog unit | 


ton 


ton 


500-1 ,000T 
8-250T 

140—240t 


9,000 
5,000 


4,000 
| 13,200-20,000t 
} 4,130 


550 


2,160 
1,000 


Paper and Pulp 


| 
} 


Ground wood pulp | 
(dry) 

Kraft pulp (dry) 

Soda pulp (dry) | 

Sulfate pulp (dry) | 

Sulfite pulp (dry) 

Paper 

Paperboard 

Strawboard 


ton 
ton 
ton 
ton 
ton 
ton 
ton 
ton 


| 4,000-50,000* 
93,000 
85,000 
70,000 
| 70,000 eee 
39,006 
15,000-90, 
26,000 


| 


| 


Gasoline (natural) 
Oil refining 
Refined products 


Petroleum 


| gal 
bbl 
| bbl 


770 
150-15,000* 


Synthetic Fuel 


Coal hydrogenates 
Coal derivatives 


Natural-gas derivatives 


Shale deriv atives 


Cotton: 
Bleaching 
Dyeing 
Rayon: 
Cuprammonium 
yarn 
Viscose yarn 


Weave, dye & finish | 


Woolens 


Cement, portland 
Coal & coke: 
Byproduct coke 
Washing 
Electric power, 
steam-generated 
Hospitals 
Iron ore (brown) 
Laundries: 
Commercial 
Institutional 
Leather tanning 


| Rock wool 
| Steel (rolled) 
Sulfur mining 
Synthetic rubber : 
Buna S 
GR-S 


Textiles 


| 
| 


Miscellaneous 


ton 


| ton 


| ton 


60,000-—80,000 


ton 
8,000—16,000 


ton 


ton 90,000—160,000T 
200,000 


yd 15 
ton 140,000 


750 


1,500-3,600T 
ton 200 
80-—-170* 
135-150 
1,000 


kwhr 
bed-day 
ton 


ton work 
ton work 


bbl 


8,600—11,400T 
6,000 


| raw hide | 


| ton 


5,000 

ton 15,000-110,000* 
ton 3,000 
631,450 


ton 
28,000-670,000* 


ton 


* Range from no reuse to maximum recycling. 
+ Range covers various products or processes involved. 


t Live animals. 


Industrial expansion and development and the advent of new industries, 
processes, and uses can have an important effect and produce real problems 


in a distribution system. 


water needed for various industrial uses. 
It is impossible to predict the future accurately, but it is equally impos- 
sible to guide any design for the future without adequate aa records 


of the past and present. 


Table 1.4 gives an indication of the quantity of 
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Fire Flows 


Cat In addition to the normal residential, commercial, industrial, and other 
demands placed on a water system, fire demands must be taken into ac- 
count in the design of various system elements. The generally accepted 
standard for determinations of the total quantity of water that should be 
available for fighting fires—as well as of the relative efficiency, adequacy, 


and reliability of the water system—along with other elements applicable to_ 


municipal fire defenses is the grading schedule promulgated by the Na- | 


tional Board of Fire Underwriters (NBFU).* 
Periodically NBFU studies the fire defenses and physical conditions of 
municipalities and assigns deficiency points to the various elements involved. 


TABLE 1.5 


wee + Relative Weights of Various Factors in Municipal Fire Protection 
Deficiency 

Water supply. 

Fire department 

Fire alarm 

Fire prevention 

Building department 

Police. . 


Total.... 


Municipalities are divided into ten classes, one for each increment of 500 
deficiency points for a total of 5,000 points in the lowest class. The rela- 


tive importance of each feature, in terms of the maximum deficiency points | 


allocated to it, is given in Table 1.5. 

Additional deficiency points may be assigned because of climatic condi- 
tions or the excessive divergence between classes in water supply and fire 
department which makes it impossible to utilize the better class to its full 
value. 

The required fire flow in high-value districts for average municipalities 
is given in Table 1.6. The required flow is based upon the formula | 


G = 1,020vP(1 — 0.01vP), 


in which G is the required fire flow, in gallons per minute, and P is the 
population in thousands. One third of the required fire flow determined 
by the formula is considered to be the probable loss of water from broken 
connections, abandoned flowing hydrants, and other causes incident to a 
large fire in a high-value district. Also shown in Table 1.6 are the number 


* Standard Schedule for Grading Cities and Towns of the United States With Ref- 
erence to Their Fire Defenses and Physical Conditions. National Board of Fire 
Underwriters, New York (1956). [Available to AWWA members upon request from 
NBFU, 85 John St., 
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of standard hose streams and average area served per hydrant in the high- 
value district. 

The standards were not arbitrarily set by NBFU, but were based on 
fundamental engineering principles and subjected to critical review by 

TABLE 1.6 

and Standard Hydrant Spacing in High- Value Districts 


Required Fire Flow 


7 
| Avg Area 
Flow | : Flow 
Population | Duration | per Hy- |) Population 
1,000's Required | hr | “deent || Required 
| 1,000 sq ft 


Duration 
r 


1,000 sq ft 


1,000 | 120 4,500 | 10 
1,250 3 5,000 10 
1,500 ; 5,500 10 
1,750 6,000 10 
2,000 5! 7,000 10 
2,250 8,000 10 
2,500 f 9,000 10 
3,000 10 10,000 10 
3,500 10 11,000 10 
4,000 10 90 2 12,000 10 


* Over 200,000 population, 12,000 gpm, with 2,000-8,000 gpm additional for a second fire, for a 10-hr 
duration. 


water utility managers, fire chiefs, fire alarm superintendents, and others. 
The 32 main items considered under water supply are listed below. 


1. Appointment of employees «18. Arterial system 

2. Qualifications of executive «19, Reliability of installation of 

3. Plans and records mains 

4. Emergency provisions 20. Local distribution in high-value 
Receipt and response to fire district considered 


alarms . Small mains in distribution sys 


. Normal adequacy of entire system 

7. Reliability of source of supply . Dead ends 

. Reliability of pumping capacity 23. Gridiron 

. Reliability of electric-power sup- . Quality and condition of pipe 
ply 5. Supply in areas other than high- 
10. Reliability of power supply other value district considered 
than electric 26. Spacing of valves 

11. Condition, arrangement, and re- 27. Inspection and condition of gate 
liability of plant equipment valves 

12. Construction of pumping station 28. Hydrant distribution in high- 

13. Fire protection of pumping sta- value district considered 
tion 29. Hydrant distribution in residen- 

14. Hazards in pumping station tial and other districts 

15. Exposure hazard to pumping 30. Inspection and condition of hy- 
station drants 

16. Reliability of supply mains as 31. Size and installation of hydrants 
affecting adequacy 32. Valves on hydrant connections 


17. Reliability of installation of sup- 
ply mains 
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NBFU makes the rating for cities of 25,000 or more. In smaller cities 
it is done by the insurance rating organization having jurisdiction. The 
normal procedure in cities graded by NBFU is for a party of three engi- 
neers to visit the city, stay a period of from 2 weeks to 2 months, and 
collect the data necessary to prepare a report covering all features of fire 


prevention and protection. 
A list of the state fire insurance inspection and rating bureaus can be 
secured from the New York, Chicago, or San Francisco offices of NBFU. 
Reference should be made to the NBFU schedule for further details 
relating to required fire flows in other than high-value districts as well as 
for requirements and deficiencies which pertain to other elements of the — 


distribution system. 


An adequate distribution system must be able not only to furnish the 
necessary flow of water to various points in the system but also to main- 
tain the pressures necessary to furnish each customer with sufficient pres- 
sure at his connection to satisfy his normal requirements. 

The principal requirement considered by the NBFU in grading a water 
system is ability to deliver water in sufficient quantities to permit pumpers _ 
of the fire department to obtain an adequate supply from hydrants. The 
fire flow standards set by NBFU require a minimum residual water pres- 
sure of 20 psi * during flow. Residual pressure, in this instance, is defined 
as the pressure in the main system near or amid the points at which hydrant 
flows are taking place. 

The principal reason for a minimum residual-pressure requirement of 
20 psi is that this pressure is sufficient to overcome the friction loss in the 
hydrant branch, hydrant, and suction hose and furnish the supply to the 
fire pumper under pressure. The 20-psi residual pressure has been more 
or less accepted by the water industry as the minimum acceptable pres- 
sure for furnishing domestic service to a residential customer. If 20 psi 
(46 ft of head) is available in the street and the customer has a two-story 
house located somewhat above street level, after allowance for friction 
losses in the customer’s service branch, meter, and house piping there re- 


mains about enough pressure to provide a minimum flow at the second- 


story level. A pressure of 30 psi is a more desirable minimum for normal 
residential requirements. 

Normal pressures in a distribution system under average conditions of 
flow should range between 50 and 80 psi. The NBFU gives some credit 
for residual pressures in excess of 60 psi, and, in some cases, 75 psi, main- 


* Where hydrant distribution is standard (see Table 1.6) and hydrants are satis- 
factory, a residual pressure of 10 psi is specified. : Ny 


Pressure Requirements 
| 
i 
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tained under fire demand, particularly in high-value districts, as such pres- 
sures permit the fire department to use direct streams from the hydrants | 
effectively without pumpers. 

The topography of a service area has much to do with the maintenance — 
of good pressures throughout the system. When the area is very hilly 
and has a considerable range of elevation, it becomes nearly impossible to 
effect a standard pressure which is neither too high in the low areas nor 
too low in the high areas. Pressures in excess of 100 psi should preferably 
be avoided, but sometimes they cannot be. When such high pressures are 
necessary, it is wise to have the individual customers provide pressure- 
reducing valves to limit the pressures to 100 psi or less. 

Although excess pressures promote pipeline failures and excess leakage, 
the losses resulting from increased leakage and the cost of repairing mains 
(for the most part) broken by pressure increases are usually more than 
offset by the increased revenues resulting from better registration of meters 


and increased usage. This is true, of course, only if the system is sub- 


Conservation of water is a fundamental and proper concern of water 
system operation, not only to prevent depletion and ill use of an impor- 
tant natural resource, but to secure direct money savings in operation and 
long-range savings in deferred capital costs for plant expansion. Good 
modern water utility practice dictates that all customer services be metered 
whenever possible. Plant output as well as plant uses should likewise 
be metered to secure proper records. The difference between the total net 
plant output delivered to the distribution system and the total measured 
quantity of water passing through customers’ services for the same specified 
time is termed the “unaccounted-for” or the “non-revenue-producing” 

Use of Estimates 

In order to reduce unaccounted-for water as much as possible, many 
operators attempt to estimate the amount of unmetered uses, such as street 
flushing and fire-fighting or service to publicly owned buildings, hospitals, 
and charitable institutions. Such attempts sometimes go as far as to in- 
clude allowances for system leakage and underregistration of customer 
meters and thereby account for almost all the water produced. 

In systems which are completely metered, or substantially so, a proper 
determination of unaccounted-for water should contain no estimates, for, 
in the final analysis, the judgment of the estimator is biased by his desire 
to explain away excess losses, waste, or unmetered uses. In systems where 
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water are virtually unobtainable. If unmetered customers form a relatively 
small percentage of the total, an estimate of water used by such customers 
based upon the average use of similar metered customers may be proper 
to secure a reasonable estimate, but the basis for such estimates should 
be recorded. 

The amount of water used for flushing streets and fighting fires is rela- 
tively small. It has been estimated by some operators to be 1-3 per cent. 
The amount of water lost in the pipe system through unavoidable leakage— 
that is, leakage in mains and services which would cost more to locate and 
stop than the lost water is worth—has been variously estimated at 1,000- 
3,000 gpd per mile of pipe, depending on such factors as the age and condi- 
tion of the pipe system, prevailing system pressures, and ground conditions. 
Underregistration of meters in a system may vary from as low as 2 per 
cent to as high as 15 per cent, depending upon the size of meter and effi- 


ciency of the meter maintenance program. Unauthorized uses of water, 


such as through an unmetered fire line or, on occasion, by deliberately by- 
passing meters, sometimes prove to be an important factor. Pf ne 
Desirable Results 
The proper amount of unaccounted-for water in any given system is a 
function of that system alone. It might range, in a substantially fully me- 
tered system, from as much as 35 per cent to as little as 5 per cent. The 
former percentage may apply if pressures are very high and variable, leak- 
age is difficult to detect and remedy. the pipe system is extensive and old, or 
practically all customers use water only in small amounts (a principal cause 
of underregistration of meters). The smaller percentage may be a result 
of low pressures, the existence of only a few customers who each take a 
considerable percentage of the total water, and a small mileage of mains. 
A fair average of unaccounted-for water might be 10-20 per cent for fully 
metered systems with good meter maintenance programs and average con- 


ditions of service. 
Expansion of Service Areas 


Expansion of service areas presents one of the most critical problems 
in the provision of adequate and reliable water service. In most cities, 
great increases in population are not taking place within the political bound- 
aries; they are more often taking place through rather haphazard annexa- 
tion of outlying areas. County- or area-wide planning is becoming increas- 
ingly necessary to determine adequately the extent of the future growth of 
a water system. The extent of such expansion, both in the immediate 
and more remote future, must be recognized in planning the distribution 
system. 
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Need for Area Planning 
Every growing community is faced with problems relating to extension | 
of water service to rapidly growing areas contiguous to or even detached | 


from the developed distribution system. In cities these areas are nce 


outside the municipal limits, but they nevertheless become metropolitan-_ 
area problems and are sometimes not covered by city planning. It be- | 
hooves the planner, however, to consider such areas as part of the mu- 
nicipal system, even though they are not now under the city jurisdiction, — 
for, sooner or later, they will be annexed or, at least, form a part of the 
built-up metropolitan area, and responsibility for service will devolve upon 
the city. This applies as well to privately owned water utilities, which, 
however, are not as conscious of municipal limits in their planning as are 
municipal authorities. 

Quite often the outlying adjacent areas have not been the subject of 
engineering studies, and data such as maps and population statistics are not 
available. Some integrated plan must be set up on an area basis to cor- 
relate their development with that of the municipality. This may some- 
times be difficult, as these developments are usually promoted outside the 
city limits in an effort to get lower taxes or to escape city restrictions. 

It is common, where area planning is not in force, for each homeowner 
to drill his own well and install his own sewage disposal system without 
regard for his neighbor. Sometimes he is forced to do so. This does, 
however, impose a hazard not only to the water supply but to the sanitary 


development of the entire area. 


Main Extensions 


As outlying areas are haphazardly developed and extensions are made 
for service, developers often install small mains for domestic service only, 
and many dead ends result. The people served expect, but rarely get, all 
the conveniences of potable water supplied at good pressures, and in ade- 
quate quantities. Later, fire service, which requires larger mains, becomes 
a necessity. New mains and extensions should not be laid except under 
a carefully considered plan that takes into account the location of the mains, 
hydrants, and valves and insures that the material and its installation meet 
system of which it will ultimately Ll 


specifications equal to those for the 


Someone must pay for such extensions—not just their installation, but 


their operation and maintenance as well. In municipally owned utilities, 


it is quite customary to assess the cost of the distribution piping against the 
abutting property owner, if within the taxing district, and to charge a tap- 
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ping fee or a connection charge sufficient to cover the service and meter 
installation at the time service is requested. When extensions are made 
outside the municipal boundaries, other means are generally employed to 
assess the full costs of the installations against those whom they are to 
serve. 

It is not possible, however, for privately owned water utilities to assess 
any part of the costs of installation through taxes. Privately owned utili- 
ties operate under rules and regulations laid down by various public utility 
commissions and regulatory agencies. In order not to burden existing cus- 
tomers with the expense of extensions to new customers, the regulatory 
commissions generally require that a part or all of the costs of such exten- 
sions be paid by the individual, group, or real estate developers who desire 
them. In some areas, the utility is required to put in a specific footage of 
pipe for each customer with any excess to be paid for by the customers. 
Some commissions allow deposit agreements to be made whereby the cus- 
tomers pay the cost of the extensions and are refunded an agreed-upon 
amount for the subsequent attachment of each new customer within a lim- 
ited period of time, usually not more than 10 years. 

In many localities, water districts are formed outside the municipal 
limits or in sparsely populated areas and take it upon themselves to develop 
the distribution system and sometimes to purchase water at wholesale and 
resell it to individual customers. 


QUESTIONS 


How are distribution system records useful in estimating future system 
demands ? 
What are the four more common methods of making population pro- 
jections ? 
3. What is the minimum residual water pressure during flow required by 
NBFU standards? 
4. What is the hydrant distribution required to meet NBFU standards 
your town? 
5. What is meant by the term, “unaccounted-for water,” and how is it 


determined ? 
What is your utility’s policy on extensions of service to outlying areas? 
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and System Analysis 


YDRAULICS is the general study of the principles and laws govern- 

ing the behavior of liquids, both at rest and in motion. There are 
two major divisions of hydraulics, hydrostatics, or the study of liquids at 
rest, and hydrodynamics, the study of liquids in motion.* 

Hydraulic analyses of water distribution systems require a basic founda- 
tion in mathematics and engineering. Design work involving major hy- 
draulic analyses and planning must be done by competent hydraulic engi- 
neers who are thoroughly familiar with both the theoretical and practical 
aspects of hydraulics. Such men may be available within the utility, or 
it may be necessary to hire outside engineering consultants. Some of the 
fundamental principles of hydraulics should be understood by all who are 
engaged in the planning, design, or operation of distribution systems. 


Hydraulic Properties of Water 

Water is not a perfect liquid, although for engineering purposes it may 
be assumed to be. It has practically perfect elasticity of volume but no 
elasticity of shape; for practical engineering purposes, it is incompressible ; 
it instantaneously transmits pressure equally in all directions with undimin- 
ished force. Fresh water weighs approximately 62.4 lb/cu ft; salt or sea 
water may be assumed to weigh 64.0 Ib /cu ft. 


Definitions 

A few definitions and simple calculations relating to distribution sys- 
tem hydraulics should be of value: 

Hydraulic head (pressure head). Under atmospheric conditions, pres- 
sure head is the height to which water will rise in a vertical pipe, open 
at the top and connected to a closed container, such as a pipeline, under a 
given pressure. It is generally measured in feet, but may be translated into 
its equivalent pressure (in pounds per square inch). Thus, 1 psi is equiva- 
lent to 2.31 ft of water head, or conversely 1 ft of head is equivalent to 
0.433 psi. Table 2.1 lists the hydraulic heads, and their pressure equiva- 
lents, in the ranges commonly dealt with in hydraulic analyses. 

Measurement of pressure (head) is accomplished by piezometer tubes, 
mercury gages, pressure differential gages, or commercial pressure gages. 

* Some writers prefer “hydrcdynamics” as the general term; this, in turn, is broken 
down into hydrostatics, hydromechanics, and hydraulics (the applied science). 
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These instruments may be graduated in feet of head or in pounds per square 


inch of pressure. A piezometer tube consists of a straight tube inserted 


into a closed container or pipe, normal to the water face, and carried verti- 
cally upward to a height sufficient to prevent overflow. The height of 


above any defined point in the container varies directly with 


the free surface < 
the pressure at that point. In practice, piezometer tubes are usually filled 


with heavier liquids, such as mercury, to reduce the height to which they 
would otherwise have to extend, but the principle is the same as described 
above. 

Hydraulic gradient (grade). The hydraulic gradient, or grade, in 
hydraulic analysis is an imaginary line connecting two or more points of 
free water surface which would exist if piezometer tubes were inserted at 
those points in a given hydraulic system. In other words, it is the profile 
of the piezometric level along the line. 

Quantity of flow. Quantity of flow (Q) is the volume of flowing water 
in a pipe, conduit, flume, or stream passing a given point in a specific unit 
of time. The flow may be partly unconfined, as in a flume or open stream, 
or under pressure, as in a pipe or conduit. Flow may be expressed 1 
cubic feet per second (cfs), gallons per minute (gpm), millions of gallons 
per day (mgd), or even billions of gallons per day (bgd). 

In a pipeline under conditions of steady flow—and assuming no loss 
of water from the line—the equation of continuity of flow can be written 
as O = AyV, = AoV2, in which A; and Az are cross-sectional areas of 
the pipe at two points, 1 and 2, and lV’; and V2 are the velocities of flow at 
those points, respectively. Flows can be determined by multiplying the 
cross-sectional area of the pipe by the average velocity of flow. Cross- 
sectional areas of circular pipe are easy to compute from the formula for 
the area of a circle, A = xr’, in which r is the internal radius of the pipe, 


or half the inside diameter. 


Torricelli Equation 

Average velocities are not as easily or accurately determined in the field. 
The basic equation for velocity, which applies only for theoretical condi- 
tions, is the Torricelli equation, 7 = V2gh, in which g is the acceleration 
due to gravity (32.2 ft/sec/sec) and h is the head (in feet). This equa- 
tion may also be written so as to solve for / (called the “velocity head” ) 


V? 4 
in the form h = tal ages 
2g 
Bernoulli Theorem 
In 1738, Daniel Bernoulli demonstrated a general theorem of water in 
motion which is perhaps the most important in the field of hydraulics and 
forms the basis of hydrodynamics. Bernoulli's theorem states, in sub- 
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Horizontal Datum Plane 


Fig. 2.1. Illustration of Bernoulli’s Theorem 
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Head-Pressure Conversion Table 


Pressure to Head Head to Pressure 


ft si ft i pst 


2.31 | 230.90 |) 0.43 |) 51.97 
4.62 | | 253.98 0.87 ; 56.30 
6.93 | 277.07 | 1.30 60.63 
9.24 300.16 1.73 64.96 
11.54 | 323.25 2.17 69.29 


13.85 5 346.34 |) 2.60 | 73.63 
16.16 369.43 |) 3.03 | 77.96 
18.47 || 392.52 3.46 82.29 
20.78 415.61 3.90 }} 86.62 
23.09 || 438.90 | 4.33 || : 97.45 


34.63 461.78 8.66 | ‘ 108.27 
46.18 5 | 519.51 12.99 f 119.10 
57.72 | 577.24 129.93 
69.27 : 643.03 21.65 32: 140.75 
92.36 || 692.69 |) 25.99 || 151.58 


115.45 32: 750.41 || 30.32 173.24 
138.54 3: 808.13 34.65 216.55 
161.63 37: 865.89 38.98 259.85 
184.72 922.58 43.31 || 303.16 
207.81 ,154.48 47.65 346.47 
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stance, that in steady flow without friction, the sum of velocity head, pres- 

sure head, and potential head is a constant quantity for any particle through- 7 

out its course. When friction is taken into account, the definition is modi- — + 


fied to state that in steady flow, with friction, the total head at any section — : 
is equal to that at any subsequent section plus the head loss occurring be- mq : 
tween the two sections. This may be seen in Fig. 2.1. The following — 
relationships hold : 


1. Energy at (1) is equal to the energy at (2) plus losses, or the total 7 
dynamic head H is equal to pressure head (P/W’) plus velocity head 


(V*/2g) plus various losses. 


2. The loss-of-head portion of the equation (Darcy-Weisbach equation ) 
is h, = fLV*/2gd, in which hy, is the head loss due to friction, f is the 
coefficient of friction (dependent upon flow velocity and pipe roughness), 
L is the length of pipe, and d is the inside diameter of the pipe. 

3. By substitution, the equation for total dynamic head (all head ex- 


pressed in feet) thus becomes: - 


Hazen-Williams Formula 


+ other losses. 


Many researchers working with experimental pipelines have developed | 7 
similar equations, generally exponential in form, to present the results of — ; - 
flow of water in pipes, but the Hazen-Williams formula has become more ee 
generally used than any other in the water supply field. It gives acceptable : 
results provided the coefficient is carefully determined. The formula is: 
CR®-8 402.001 0.04 

in which I” is the velocity of flow in feet per second, C is a coefficient de- 
pendent on the interior conditions of the pipe (sometimes called the coeffi- _ 


cient of roughness), FR is the hydraulic radius or the area of the pipe di- 
vided by the wetted perimeter in feet, and S is the slope (H/L) of the hy- 


draulic gradient or head loss, in feet per 1,000 ft of pipe. In a closed 
pipe of constant diameter, with flow under pressure, R°** becomes a con- 

stant such that V = CKS°®**. In other words, the velocity and, therefore, a 
. . . - . . . 
the quantity flowing in a given size of pipe vary directly as the coefficient ( = 
~ . = 
and as the 0.54th power of the hydraulic gradient. _ 


Williams and Hazen compiled tables * for varying conditions of rough- 


ness, from which numerous charts and nomographs have been made. A 
Hazen-Williams hydraulic slide rule has been developed, and it is used by _ 


many engineers in making hydraulic calculations. Figure A.1—A.23 in the 
Appendix cover a wide range of pipe sizes, coefficients, and flows in pipe- - 


lines commonly encountered in the water supply field. 


i * Hydraulic Tables 


John Wiley & Sons, New York (1952). 
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Once any two of the three factors, (1) loss of head per 1,000 ft, (2) 
the coefficient of roughness of pipe interior, or (3) the flow in the pipeline 
(in millions of gallons per day), are known, it is possible to determine the 
third factor from these charts. Each chart has a line showing the velocity 
head (V?/2q) for flows in pipelines over the range of the graph. a 


In practical pipeline problems which involve more than a single main, 


Distribution System Analysis 


such as in a complete distribution system or a section of one, three principal 
methods of hydraulic analysis are commonly used. When only a few pipe- 
lines and simple grids are involved or in problems of pumping and storage, 
graphical solutions first outlined by Freeman * and later expanded by 
Aldrich + and Howland ¢ may be used. For more complex problems with 


L ,=8,000 ft 


d,=24 in, C,=110 


L3=6,000 ft 4,000 ft 
@ 


=20 in, C,=105 
d,=16 in, C,=100 


L,=4,000 tt 
d,=16 in, C,=100 


Fig. 2.2. Flow in a Simple Pipe Loop 


complicated grid systems and numerous points of supply and withdrawal, 
the mathematical analysis developed by Cross § or the electrical analyzer 
developed by MclIlroy || must be employed to secure a satisfactory solu- 
tion. A complicated problem of hydraulic analysis should be referred to 
expert hydraulic engineers. The basic principles of such analyses, how- 


* Arrangement of Hydrants and Water Pipe for Fire Protection. J. NEIWIVA, 
7:49 (1892). 

+ Solution of Transmission Problems of a Water System. Trans. ASCE, 103 :1579 
(1938). 

t Expansion of Freeman Method for Solution of Pipe Flow Problems. J. 
NEWWA, 48:408 (1934). 

§ Bulletin 286, Eng. Expt. Station, Univ. of Illinois, Urbana, Ill. (1936). 

|| Direct-Reading Electronic Analyzer for Pipeline Networks. Jour. AHW'IVA, 
42 :349 (Apr. 1950). 
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ever, can be demonstrated by the solution of a simple problem. Three 
methods are illustrated below: (1) the equivalent-pipe, (2) the graphical, 


and (3) Hardy Cross methods. eh 


Equivalent-Pipe Method 

In a hydraulic grid system, the flows must pane at each intersection, 
and the sum of the losses of head between any two points in the system 
must be the same through any route the water can travel. Solutions to’ 
specific problems usually involve, as a first step, the simplification of intri- 
cate arrangements of many pipelines and their combination into one or 
more equivalent lines. The problem considered here will be the simple 
pipe loop, ABCD, shown in Fig. 2.2 

Assume that it is desirable to replace Loop AD with a single equiva- 
lent length of 24-in. pipe with a C value of 100. The process of deter- 
mining the equivalent length involves three basic steps, described below: 

1. Equivalent pipe length for Branch ABD. Assume that there is a 
flow of 5 Pp through ABD. From Fig. A.11, the head loss in 1,000 ft 
of 24-in. C = 110 pipe is 1.19 ft. The loss in AB is thus 8 X 1.19 = 9.5 
ft. se Fig. A.8, the head loss in 1,000 ft of 16-in. C = 100 pipe is — 
10.2. The loss in BD is thus 4 x 10.2 = 40.8 ft. Because AB and AD 
are connected in series, the loss in ABD equals the loss in AB plus that 
in BD, or 50.3 ft. The loss in 1,000 ft of 24-in. C = 100 pipe is 1.42 ft. 
By dividing the loss in ABD by 1.42 and multiplying by 1,000, one derives 
the length of 24-in. C = 100 pipe equivalent to ABD, or 50.3 + 1.42 
x 1,000 = 35,400 it. 

2. Equivalent pipe length for Branch ACD. Assume the same 5-mgd 
flow through ACD. From Fig. A.10, the head loss in AC is thus 6 X 3.15 
= 18.9 ft. As can be seen from Fig. 2.2, CD is identical to BD. There- 
fore, the head loss in CD is identical to that in BD—that is, 40.8 ft. Be- 
cause AC and CD are connected in series, the loss in ACD equals the loss 
n AC plus that in CD, or 59.7 ft. By dividing the loss in ACD by the loss 
in 1,000 ft of 24-in. C = 100 pipe (1.42 ft) and multiplying by 1,000, one 
derives the length of 24-in. C = 100 pipe equivalent to ACD, or 59.7 
+ 1.42 x 1,000 = 42,000 ft. 

3. Equivalent pipe length for Loop AD. Assume a head loss in AD of 
50 ft. For ABD the equivalent pipe length was 35,400 ft. Thus the loss 
per 1,000 ft of equivalent pipe is 50 + 35.4 = 1.41 ft. From Fig. A.11, 
the flow at which 1,000 ft of 24-in. C = 100 pipe undergoes a head loss of 
1.41 ft is 5 mgd. For ACD, the equivalent pipe length was 42,000 ft. 
Thus the loss per 1,000 ft of 24-in. C = 100 pipe is 50 + 42 = 1.19 ft. 
From Fig. A.11, the flow at which 1,000 ft of 24-in. C = 100 pipe under- 
goes a head loss of 1.19 ft is 4.56 mgd. The total flow, therefore (flow in 
ABD plus flow in ACD), is 5+ 4.56 = 9.56 mgd. From Fig. A.11, the 
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loss in 1,000 ft of 24-in. C = 100 pipe at a flow of 9.56 mgd is 4.71 ft. 
3y dividing the loss in AD (previously assumed to be 50 ft) by 4.71 and 
multiplying by 1,000, one derives the length of 24-in. C = 100 pipe equiva- 
lent to AD, or 50 + 4.71 x 1,000 = 10,600 ft. 

To verify the above analysis, it is necessary to demonstrate that the 
head loss in ABD equals the head loss in 4C), as follows: 

a. Loss in AB at 5 mgd is 1.19 X 8 = 9.5 ft; loss in BD at 5 mgd is 


10.2 x + = 40.8 it; loss in ABD is thus 9.5 + 40.8 = 50.3 ft. 
Rate of Flow — med 
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bare. Pig. 2.3. Graphical Solution of Pipe Loop in Fig. 2.2 

b. Loss in AC at 4.56 mgd is 2.66 x 6 = 16.0 ft; loss in CD at 4.56 
is 8.6 X 4 = 34.4 ft; loss in ACD is thus 16.0 + 34.4 = 50.4 ft. 

Therefore, because the losses in ABD and ACD are essentially equal 
(50.3 = 50.4), the analysis is valid. 

It should be noted that Steps 1 and 2 above illustrate the method of 
combining pipelines in series, wher ‘reas in Step 3 pipelines in parallel are 
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Graphical Method 

The graphical solution for the pipe loop shown in Fig. 2.2 is given in 
Hig. 2.3. With abscissas (horizontal dimensions) representing the rate 
of flow and ordinates (vertical dimensions) the loss of head at those rates, 
curves are constructed for each section of pipe. The total loss of head for 
several pipelines connected in series consists of the addition of the ordi- 
nates of each section for each rate of flow. This is illustrated by curves 
for ABD and ACD. The two branches of Loop AD, ABD and ACD, are 
connected in parallel. The graphical combination of pipe connected in 
parallel is effected by adding the abscissas of each pipe at each loss of head, 
as the loss of head through each branch is the same, and the total flow in 
Loop AD is the sum of the flows of each branch. 

As Fig. 2.3 shows, the total flow of the loop as well as the flows in 
sach branch at the indicated loss of head is found by scaling the distance 
between the curves for ABD and ACD and their axes. Conversely, the 
loss of head at any desired flow is found by scaling the required distance 
between the two curves. In pumping and storage problems, the graphical 
method of presentation provides visual solutions. a 


Hardy Cross Method 

The Hardy Cross method of network analysis is one of mathematical 
trial and error in which the flow Q is assumed and the error in the as- 
sumed value is computed by the formula 


> rO* 


nr 
in which r represents the relative resistance of a pipe and n and Q have © 
the same significance as in the typical flow formula L = rQ". The method 
is a process of mathematical convergence in which repeated corrections of 
Q will produce the desired degree of precision. 
Table 2.2 illustrates the Hardy Cross method of solving the simple loop — 
problem shown in Fig. 2.2. First it is desirable to convert all of the pipe- 


lines to the same equivalent size of pipeline with the same coefficient, as 


was done above in the analysis by the equivalent-pipe method. The equiva- 
lent lengths of 24-in. C = 100 pipe are: Pipe AB, 6,700 ft; pipe BD, 28,700 
ft; Pipe AC, 13,300 ft; Pipe CD, 28,700 ft. 

In Table 2.2 the flow Q is an assumed quantity, h;, is the loss of head 
in the several pipes, determined by the Hazen-Williams formula, n is 1.85, 
and Shy, is the total loss of head in each branch of the loop. To obtain the 


adjustment AQ, to be made in subsequent flows, it is necessary to di-— 
vide the difference between the loss of head in each branch by & Q’ or 


(23.01 — 19.40) + 26.17 = 0.138 ft. In this particular example, two trials a 
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are sufficient to secure a practical balance of heads, producing a flow of 
3.138 mgd in ABD and 2.862 mgd in ACD with a loss of approximately 


21.35 ft. This is the same approximate result secured by scaling the dis- 
tances on Fig. 2.3 between the two curves at the same loss of head. 


McIlroy Network Analyzer Method 

The McIlroy network analyzer method requires a complex electrical 
panel board on which a distribution system layout is approximated by wire- 
and-plug connections with variable resistances set in each line to represent — 
pipe friction (head losses). Although the actual solution of problems by 


TABLE 2.2 


Hardy-Cross Analysis of Simple Pipe Loop 


Pipe and Equivalent Length* (L)t 


Datum 


Trial 1 


3.00 | 3.00 
7.29 15.72 19.40 | 23.01 


4.50 9.70 | 


Trial 2 
2.862 | 2.862 | 
6.77 14.58 
4.37 | 9.42 


inc = 100 
this method is relatively simple—once a distribution system is set up on 
the panel, variable asssumptions of flows, head losses, input and takeoffs 
are easily made—it requires skill and time to set up the problems, and the 
equipment is expensive. Few water utilities own such a network analyzer, 
but a number of installations are available for use on a rental basis in vari- 
ous parts of the country, and they are becoming more numerous. 

In the preceding discussions, only simple analyses were illustrated. In 
any complex hydraulic analysis, the results can only be as good as the basic 
data upon which the computations are founded, and there are many vari- 
ables to contend with. The one factor that is most difficult to determine— 
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and the one most overlooked in practical application of any method of 
analysis—is the correct, or even approximate, value of the coefficient C, the 
roughness factor which imposes friction in pipelines. Methods for the 
practical determination of C in the field are described elsewhere in this 


manual. 


Hydraulics of 


The effect of pressure upon amount of leakage through an orifice may 
be seen by an analysis of the common equation for flow through an orifice: 


‘ Q = CA v2gh 
in which QO is the leakage flow, C is the Hazen-Williams coefficient, A is 
the area of orifice, g is the acceleration due to gravity, and h is the head 
on the orifice. Relating the Q under two different pressure heads, h; and 
hz, and dividing Q; by Qz yields the relation: 


| CA V2ghy _ 


from which one may derive 


Thus, if the leakage loss of the system under consideration is 0.5 mgd 
under a head of 40 psi, when pressures are raised to 60 psi the leakage loss _ 
to become Q2 = 0.5y60/40 = 


QUESTIONS 
oh i 1. What is the basic equation for average velocity of flow in a pipeline 
; 2. What is the difference between pressure head and velocity head ¢ 
3. If, in the pipe loop in Fig. 2.2, the C values of all pipe sections were 
100, what would be the equivalent length of 24-in. C = 100 pipe for the loop? 

4. If the leakage loss through an orifice in a pipeline is 1 mgd at a pressure 
head of 80 psi, what loss can be expected when the pressure is raised to 100 psi? 
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‘Report of the Committee on Professional 
and Administrative Practice 


For the Year Ending December 31, 1960: 


A report of the activities of the Committee on Professional and Ad- 
ministrative Practice for the year ending Dec. 31, 1960, submitted to 
the AWWA Board of Directors on Jan. 23, 1961, by Wendell R. 


LaDue, Chairman. a 


N the 1959 AWWA Directory (Ref- 

erence Edition) appears the present 
organization of the Committee on Pro- 
fessional and Administrative Practice 
(formerly the Committee on Water 
Works Administration). The corre- 
lating committee consists of the chair- 
man, together with the vice-chairman, 
the chairmen of each of the four groups 
into which the subcommittees are clas- 
sified, the chairmen of pertinent task 
groups, and advisers of research and 
development committees. A total of 
some 140 members of the Association 
participate in the committee’s activities. 
Committee work and personnel have 
been subject to continual study and 
changes are effected to suit changing 
progress of the work. Present com- 
mittee personnel are: 


Committee on Professional and 
Administrative Practice 


W. R. LaDve, Chairman 


R. FLEMING 

P. HATCHER 
H. E. Hupson Jr. 
J. M. JEesTER 

A. P. Kuranz 

R. J. McLeop 

R. S. 

J. H. Murpocn Jr. 
L. N. THompson 
A. A. ULricH 


L. S. Fincn 
Vice-Chairman 
L. E. Ayres 
J. J. Barr 
E. L. BEAN 
E. S. CoLe 
Joun G. CopLey 
G. H. Dyer 
J. Faust 


ine 


ay 


subcommittees are 
have been 


The following 
now inactive or 
activated : 

4110 M—Constitutional and Statu- 
tory Aspects of Municipal Water Util- 
ity Organizations 

4150 M—Tazxation and Revenue AI- 
location (task group active) 

4220 M—Management Relations 

4310 M—Construction Equipment 
and Material Contracts 

4320 M—V aluation 
ation 

4330 M—Cost Trends 

4410 M—Water Depariment 
ports (adviser retained ) 

4420 M—Water Rates (adviser re- 
tained ) 

4430 M—Joint of 


and Depreci- 


Re- 


Administration 


Ww ater and Sewer Facilities (advisers 


tained). 
General Statement 


J 


At the Bal Harbour Conference, 
numerous pertinent topics stemming 
from the committee’s activities pro- 
vided subject material for the various 
sessions. Attendance was good and 
member interest was unusually high. 
Increasing activity maintained in 
present fields of the committee’s work, 
and expansion is made into other fields 
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as the Association’s program, person- 
nel, and budget will permit, and as 
the membership requires. The present- 
day problems of professional and ad- 
ministrative practice are increasing in 
complexity and importance, and em- 
phasis may shift from one phase to 
another, with continuing interest. 


Subcommittee Activities 


Following is a brief summary of the 
status and work of the several sub- 
committees for the year 1960, as sub- 
mitted by the chairmen: 

4120 M—Radio and Mobile Com- 
munication Facilities for Water Utili- 
ties. No specific project is underway 


COMMITTEE REPORT 


AWWA 


are before the FCC for additional fre- 


quency allotments. 


4121 J—National 
Utilities Radio. John M. Jester, 
chairman, has been appointed by 
NCUR as a member of a special sub- 
committee on mobile relay. The pur- 
pose of this committee is to study and 
make recommendations in connection 
with two-frequency operation. The 
primary activities of this committee 
during 1960 have been as liaison be- 
tween AWWA and NCUR legal rep- 
resentatives. Data have been furnished 
these representatives in connection 
with briefs filed with the FCC pertain- 
ing to frequency assignments and chan- 


Committee for 


TABLE 1 
Safety Awards, 1957-59 


No. of Awards Earned } 


Merit | Progress Honor 


436 
879 
841 


at the present time. At Bal Harbour, 
the chairman, John M. Jester, pre- 
sented a short statement to stimulate 
interest in the communications field, 
abstracted as follows: 


During the past 2 years a survey was 
made of the use of radio facilities in this 
country. Some 1,200 questionnaires were 
sent out, with 827 replies being received. 
Reporting were 506 that use shortwave 
radio facilities; 192 of the remaining 521 
water utilities advised they expected to 
have such facilities in use by 1963. This 
involves some 1,100 fixed transmitters 
and 9,000 mobile units, thus indicating 
the magnitude of the personnel required 
for operation and maintenance of this 
facility in the water utilities. Petitions 


Employees 


| Number of | Injury 
Lost-Time | Frequency 
Injuries Rate 


Total 
| Man-Hours of | 
Exposure | 


Total 


10.7 
8.7 
8.9 


435 
482 
489 


40,767,208 | 
55,492,303 
55,197,168 


20,383 
27,449 
27,332 


nel splitting. The chairman has also 
worked in reviewing and suggesting 
changes and revisions to the NCUR 
guide to operating practices. 

4130 M—Water Used in Air Con- 
ditioning and Other Refrigeration. A 
report of the survey of ordinances and 
regulations was completed in 1957. 
The committee, in general, keeps 
abreast of developments, which seem 
to be favorable to reasonable water use. 
No unusual problems have developed. 

4140 M—Water Use in Fire Pre- 
vention and Protection. This commit- 
tee is at present functioning on a 
standby basis, observing the effects of 
the National Board of Fire Under- 
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writers revised rules and regulations. 
The committee urges that members of 
the Association review their own situ- 
ation in the light of the changes and 
that members give careful attention to 
new rating surveys. It is requested 
that members of the Association who 
have had surveys made under the re- 
vised rules and regulations send copies 
f the results to the committee for its 
information and review. 

4150 M—Taxation and Revenue Al- 
location. Although this committee is 
not yet active, nevertheless the general 
office of the Association has had occa- 
sion to present to governmental high- 
way agencies the water utility view- 
point on the important subject of ac- 
ceptance and allocation of costs and 
payment of charges due to relocation 
of facilities proposed by highway au- 
thorities. This problem will remain 
constantly before water utility man- 
agers, so long as a stepped-up pro- 
zram of super-highways and turnpikes 
levelops and continues to present itself, 
encouraged by continuing federal and 
state highway program legislation and 
recommended implementation. Many 
states have passed legislation indicat- 
ing opposite and varying viewpoints 
mn this important subject. It behooves 
sach water utility manager to maintain 
‘onstant vigilance of local, state, and 
national developments in order to se- 
‘ure equity. 

1160 J—American Sanitary Engi- 
neering Intersociety Board (Joint 
Committee for Advancement of Sani- 
ary Engineering). Activities of the 
member groups have resulted in the 
establishment of the American Acad- 
emy of Sanitary Engineers. Entrance 
is by examination in fundamental 
sreparation and proficiency in the vari- 
fields of sanitary engineering. 
More than a thousand persons have 
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been certified as diplomates, thus giving 
public recognition to the profession so 
closely allied with and so necessary to 
the water utility field. 

4230 M—Compensation of Water 
Utility Personnel. The committee is 
now in the process of finalizing a ques- 
tionnaire on fringe benefits extended 
to employees of water utilities in the 
United States and Canada. It is 
planned for this questionnaire to be 
mailed shortly. The questionnaire will 
survey both fringe benefit policies and 
the costs of these policies. Costs will 
be expressed in terms of cents per 
hour and the percentages of total 
payroll. 

4240 M—Pension and_ Retirement 
Plans. The committee is on a standby 
basis awaiting final determination of 
requirements set up by the Aims and 
Objectives Committee. 

4250 M—Safety Practices. The 
committee is following through on 
AWWA’s safety program. No spe- 
cific tasks of any consequence face the 
committee at the present time, except 
to keep the program rolling and see to 
it that more utilities participate each 
year. Section committees are unusu- 
ally active and aggressive. The rec- 
ord of the safety program continues to 
grow, and the statistical evidence bears 
out this statement. In 1959, for ex- 
ample, 952 AWWA safety awards 
were issued. The results being pro- 
duced by the safety program are re- 
markable and a source of pride for 
everyone who participates. Table 1 
provides salient information to com- 
pare the results of the past three years. 

At Bal Harbour in June 1960, the 
Wendell R. LaDue Safety Awards were 
issued. In Class Size 1 (1-9 employ- 
ees) the award was won by the Knox- 
ville (Tenn.) Suburban District with 
a record of no lost-time injuries since 
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1950. In Class Size 2 (10-100 em- 


ployees) the award was won by the 
Brookline (Mass.) Water Dept., with 
a record of no lost-time injuries in 
108,000 man-hr of exposure during 
1958. In Class 3 (more than 100 em- 
ployees) the award was won by the 
Knoxville (Tenn.) Bureau of Water 
with a record of no lost-time injuries 
in 489,085 man-hr during 1958. 

The safety manual has continued to 
be a best seller of the Association. It 
appears that, at last, the water industry 
has become safety conscious. The 

committee has a continuing program 
to reduce injuries in the industry. On 
the section level there are safety com- 
mittees, and a section award plan is 
being observed annually; the Wendell 
ae R. LaDue Awards are presented at 
Association’s Annual Conference. 
Three years of the safety award plan 
have been completed, and now this 
committee can evaluate the results and 
determine new approaches in order to 


COMMITTEE REPORT ica Jour. AWWA 


for planning and efforts in preventing 
injuries in the water supply industry. 

4260 M—Education. The manual 
on distribution systems has been writ- 
ten and is being prepared for serial 
publication in the JouRNAL. The text 
of the manual on water treatment is 
largely prepared and should be sub- 
mitted early in 1961. The manual on 
source of supply is at least 50 per cent 
written, and the other portion is now 
being prepared. It is hoped that the 
latter will be available for publication 
in early 1962. 

4270 J—Joint Committee on Certifi- 
of Water Utility Personnel. 
The Association’s committee works 
with committees from CSSE and 
WPCF in this field of certification. 
Progress in liaison is reported. An 
interim report was completed in the 
spring of 1960 and copies were dis- 
tributed to the members of the Board 
at the Bal Harbour Conference. It is 
planned to have a meeting of the chair- 


cation 


and the new 


man of the committee 
members representing WPCF in 
Washington during 1961, so that their 
past activities can be coordinated and 
unfinished work of the full committee 
assigned to groups of one or two 
CSSE does not meet 
again until 1962, it is expected that 
the final report of the AWWA-CSSE- 
WPCF group will not be available 
until the spring of 1962 

4340 M—Weater Main Extension 
Policy. This committee is considering 
plans for reactivation in the light of 
the growing demands of expanding 
populations, both urban and suburban. 

4430 M—Joint Administration — of 
Water and Sewer Facilities. With the 
completion of its final report in 1959, 
the committee was placed on the in- 
active basis with L. N. Thompson and 
R. J. McLeod as advisers. . 


meet its objectives. 

Report No. 166—“Injuries and Ac- 
st cident Causes in Water Supply Utili- 
 ties”—of the Bureau of Labor Statis- 
tics of the US Departme nt of Labor is 
‘3 a very real service to the industry. 
The report contains a complete anz 

sis of data collected by bureau repre- 
sentatives during visits to 98 water 

utilities in cities of more than 100,000 

population. The report answers many 

questions such as: 

1. What types of injuries are most 
frequently experienced in the industry ? 

2. What are the most common 
causes of injury-producing accidents? 

3. What are the principal hazardous 
working conditions ? 

4. What are the 
acts? 

The summary of this report ap- 
peared in the January Willing Water. 

This report serves as an excellent guide 


persons. As 


principal unsafe 
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4440 M—Residential and Commer- 
cial Use of Water. The committee is 
now revising and consolidating the re- 
ports it has made in the past 3 years 
into one final report on residential 
water use, which is to be submitted 
to the JourNAL for publication. The 
committtee has sponsored several pa- 
pers which may appear on the program 
of the 1961 Annual Conference. The 
committee feels that continuing activity 
will be necessary in the field of resi- 
dential use. Meanwhile, other trends 
seem to be taking place in commercial 
and industrial use that deserve investi- 
gation. The committee will concen- 
trate on these in the interim. 

4450 M—Revenue-Producing Water. 
This committee is on a standby basis 
and works closely with the Water 
Distribution Division. It continually 
watches developments in contributions 
to the literature in the field of interest. 

2210 M—Task Group on Job Classi- 
fication. This is a task group in the 
srovince of the Management Division. 
t is helpful to Committee 4230 M 

Compensation of Water Utilities Per- 
onnel). For the past year it has 
vorked closely with the US Depart- 
nent of Labor Bureau of Employment 
security on the subject of job defini- 
ions, with very gratifying results. 

The new Dictionary of Occupational 
“itles will follow methods, style, tech- 

ical details, and form developed over 
the year. Although no two _ utility 
operators could possibly come to com- 

lete agreement on all job descriptions, 
is felt that a substantial majority will 
nd the work basically sound and 
f excellent foundation material upon 
hich to build and write definitions 
nd descriptions that recognize the 
etails of organization and operation 
t their plants. In addition to the job 
escriptions included among those the 
ommittee has reviewed, many of those 
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listed among other industries will apply 
to the water supply industry. The new 
dictionary is going to be a material 
improvement over the 1949 Edition, 
which listed only thirteen job titles 
under “Water Works.” The new one 
will list between 200 and 300. 

2220 M—Task Group on Review 
and Redevelopment of a Rating Scale 
for Water Utilities. The six sub- 
groups, 2221 M-2226M, have been 
very active in preparing statements of 
standards in the various phases of the 
problem. 

2230 M—Committee to Cooperate 
With NARUC Committee on Revision 
of System of Accounts for Water 
Utilities. This committee is now on a 
standby basis. It is still felt that the 
Association will soon need a commit- 
tee on accounting practices if it is to 
maintain any stature in this field. It 
is reported that the accounting commit- 
tee of NARUC is presently consider- 
ing revisions and changes in account- 
ing requirements, more particularly as 
they apply to retirement units. On 
invitation by the chairman of the 
NARUC committee, a small group of 
representatives of private water com- 
pany interests was organized to dis- 
cuss retirement units with the NARUC 
committee. 

2240 M—Committtee to Cooperate 
With NARUC Committee on Proposed 
Rules and Regulations Governing 
Water Service. The current work of 
the committee is completed, except to 
be on the lookout for possible new 
rules. Therefore it is believed that 
the committee should be kept active so 
that it may be helpful in keeping mem- 
hers of the Association inforn of 


developments. 


1961 Conference 


Topics timely for presentation at the | 
1961 Detroit Conference are under dis- _ 


> 
f 
4 
* 
a 
4 
4 
lat 
@ 
ag 


490 


cussion by committee members and 
with others of the Association inter- 
ested in the Conference sessions, par- 
ticularly the members of the publication 
and program committees, and the of- 
ficers of the several divisions. Many 
of the best division programs stem 
from administrative problems. 


Recommendations 


The attention of the Board is di- 
rected to necessary enlarging of the 
activities of the Committee on Profes- 
sional and Administrative Practice 
from time to time along current lines. 
There are numerous projects which 
cannot be handled efficiently strictly on 
a member-committee basis. They in- 
_volve a large amount of research and 
can best be handled as staff projects. 
The Association’s budget can be sup- 
plemented by outside funds, especially 
when a project involves items in which 
manufacturers or industries are vitally 
concerned. Such subcommittee activi- 
ties which might be considered as 
projects requiring staff aid are: 

4110 M—Constitutional and Statu- 
tory Aspects of Municipal Water Util- 
ity Organization (now inactive) 

4150 M—Taxation & Revenue Allo- 
cation (informal task group now study- 
ing highway changes) 
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4220 M-—Management Relations 
4320 M—V aluation and Depreciation 
4330 M—Cost Trend 

4440 M—IVater Use 

2220 M—Rating Scale. 

Other activities that might be con- 
sidered pertain to standards of water 
utility operation and to water quality. 

It is the studied aim of the Commit- 
tee on Professional and .\dministrative 
Practice to proceed deliberately, acting 
upon, anticipating, and developing ob- 
vious member demands and expanding 
interests in a long-time policy of con- 
tinuing and current problems; to main- 
tain close cooperation with the Com- 
mittee on Standardization and_ the 
Committee on Technical Program ; and 
to encourage obvious member partici- 
pation in task groups of the divisions. 
The large amount of invaluable assist- 
ance required of and performed by 
Association members and personnel is 
continuously recognized with appreci- 
ation. Appreciation is hereby ex- 
tended to all section and committee 
chairmen and committeemen for the 
many unselfish services rendered. The 
ever valued counsel, consideration, and 


guidance of the members of the 

Board of Directors are gratefully 

acknowledged. 
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Report of the Committee on Standardization 


year ending Dec. 
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HIE Committee on Standardization 
formerly the Committee on Water 
Works Practice), through its many 
subcommittees, maintained its usual 
high level of activity during 1960. 
Although no new standards were pub- 
lished, revised editions of two stand- 
ards—for fabricated, electrically welded 
steel pipe (C201) and mill-type steel 
pipe (C202 )—were completed and ap- 
peared in the November 1960 JouRNAL. 
Perhaps the most noteworthy accom- 
plishment during 1960 was the appear- 
ance, in October, of the eleventh edi- 
tion of Standard Methods. Now titled 
Standard Methods for the Examina- 
tion of Water and Wastewater, the 
eleventh edition is approximately 25 
per cent larger than the tenth and is 
a complete revision of the old text. 
Credit is due the 125-man Standard 
Methods Committee and, particularly, 
its chairman, Mike Taras, for their 4 
years of untiring effort in producing 
the final manuscript of the methods for 
chemical and physical examination of 
water. 
Detailed resumes of standardization, 
research and development, and other 
committee activities are presented 


below. 


Standards 
Cast-iron pipe and fittings. ASA 


Committee A21 is reviewing all seven 


For the Year Ending Dec. 31, 1960 


A report of the activities of the Committee on Standardization for the 
31, 1960, submitted to the AWWA _ Board of Direc- 


tors on Jan, 23, 1961, by Louis R. Howson, 


Chairman, 


of the AW WA-sponsored cast-iron pipe 
standards issued under ASA procedure 
(AWWA C101, C102, C104, C106, 
C108, C110, and C111). Among the 
subjects under consideration are bitu- 
minous coatings, single-gasket joints, 
allowances for water hammer, factors 
of safety in the design of fittings, and 
an. expansion of C110 (Short-Body 
Fittings) to cover larger sizes. The 
committee is considering the inclusion 
of specifications for asbestos-cement 
pipe fittings. Work on C110 and 
C111 is well advanced, but has been 
delayed pending special investigations 
of factors of safety and allowances for 
water hammer. A meeting to discuss 
these items has been called for Jan. 20, 
1961. [No action was taken. ] 

Vertical-turbine pumps. The verti- 
cal-turbine pump standard (A101) has 
been revised. As a result of the revi- 
sion, a new section on submersible 
pumps is now included. The revised 
standard, approved by the Board on 
May 15, 1960, has been submitted to 
ASA for approval. [ASA approved 
the standard on Jan. 31, 1961; it was 
published in the March issue of the 
JouRNAL.] The committee (ASA 
B58) is actively working on a field 
test code for eventual inclusion in 
A101. 

Deep wells. At Bal Harbour, the 
Board of Directors resolved that Com- 
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a revised standard to include the rec- 
the California Sec- 
tion concerning double-wall casings 
and rotary gravel types of wells. The 
committee has been reactivated under 
the chairmanship of James C. Harding, 
who also was chairman of the previous 


ommendations of 


committee. 

Ferric sulfate. A new standard for 
ferric sulfate (B406) has been pre- 
pared under the direction of Elwood 
L.. Bean. It is recommended that the 
new standard be approved by the 
Board of Directors. |The Board ap- 


proved the standard as tentative; it 


_ will be published in the May 1961 issue 
of the JourNAL. |] 


(Sodium  Silicofluoride ) 


did not appear in 1960. 


- the Board on May 


(Powdered 


Fluoride chemicals. Revised stand- 
ards B701 (Sodium Fluoride), B702 


and B703 


(Fluosilicic Acid) were approved by 
15, 1960. Publi- 


cation of these standards was delayed 


because of editorial changes and they 
|The three 
standards were published in the Janu- 
ary 1960 JouRNAL. | 
Other chemicals. 
Activated 


Revisions to B600 
Carbon) are 


nearing completion and will include 


modern methods of analysis. 


anhydrous ammonia. 


Work 
on a standard for 
The committee 
(AWWA 7311 P) expects to complete 
work on both these standards in 1961, 
but no report will be made at the 1961 
Conference. 

Steel pipe. The second edition of 
AWWA C201 was approved as “Ten- 
tative” on May 15, 1960 and published 
in the November 1960 JourNAL. The 
revised edition covers fabricated elec- 
trically welded pipe of all sizes, whereas 
the first edition covered only sizes 
30-in. and larger. The new designa- 
tion is C201-60T (Fabricated Electri- 
cally Welded Steel Water Pipe). 


has been started 


Jour. AWWA 
The second edition of AWWA C202 
was also approved as “Tentative” on 
May 15, 1960 and published in the 
November 1960 JourNAL. The 
vised edition covers mill-type pipe of 
all sizes, whereas the first edition cov- 
ered both fabricated and mill-type pipe 
in sizes up to but not including 30-in. 
The new designation C202—60T 
(Mill-Type Steel Water Pipe). 

A report of AWWA _ Committee 
8310 D, entitled “Design and Installa- 
tion of Steel Water Pipe,” consolidates 
useful information on steel pipe for 
convenient reference. It will be pub- 
lished in the JouRNAL in a number of 
installments, beginning early in 1961, 
with the expectation that it will be re- 
printed as a unit when complete. In 
recognition of the fact that some of 
the concepts included in the discussion 
are new to the field, comment and dis- 
cussion by readers will be encouraged. 
All pertinent discussion will be pub- 
lished and made part of the reprint. 

Work continued on proposed revi- 
sions to C205 (Cement Mortar Pro- 
tective Coatings for Steel Water Pipe 
of Sizes 30-in. and Over). Revisions 
to C203 (Coal-Tar Enamel Protective 
Coatings for Steel Water Pipe) are 
nearing completion. 

Reinforced concrete pipe. AWWA 
Committee 8320 D completed and ap- 
proved a report on “Concrete Water 
Pipe Installation” which is ready for 
submission to the Committee on Stand- 
ardization, except for photographs and 
sketches. The committee expects to 
submit its complete manual for ay 
proval in 1961. 

Because large quantities of prete1 
sioned (thin-wall prestressed) concrete 
cylinder pipe are being used through 
out the Southwest, the Pacific Coast 
area, and Canada, it is believed that 
this pipe has a field of its own and 


that there should be an AWWA stand 


re- 


is 


mittee 6310 J be reactivated to deve 
4 
| 
ee 


Apr. 1961 


ard for it. It is recommended that 
the Board approve the preparation of 
such a standard, that the project be 
assigned to the present Committee 
8320D, and that the chairman of 
the Committee on Standardization be 
given authority to add personnel to 
the committee if desirable. |The 
Board approved. | 

Asbestos-cement pipe. Revised 
Standard C400 (Asbestos-Cement 
Water Pipe), previously approved by 
the Committee on Standardization, has 
been returned to Committee 8340 D 
to review (1) the section limiting the 
uncombined calcium hydroxide to 2 
per cent, and (2) the section requiring 
that the pipe be tested in the country 
in which it is to be used. The Anti- 
trust Division of the US Department 
of Justice objected to these sections 
last May just prior to the Bal Har- 
bour Conference on the basis that they 


might be in violation of restraint-of- 
trade provisions of federal law and 
certain trade agreements with foreign 


countries. Later, the Department of 
Justice withdrew its objection to the 
restriction on uncombined calcium 
hydroxide. 

Committee 8340 D has also been in- 
structed to produce a more technical 
standard comparable to the standards 
on competitive products, in which con- 
sideration is given to strength of mate- 
rial, unit stresses, loading conditions, 
and laying conditions, so that the pipe 
may be designed to fit conditions that 
will be encountered in the field. 

The Committee on Standardization 
believes that there is a need for a 
standard for installation of asbestos- 
cement water mains. It recommends 
that the Board authorize the creation 
of such a standard and that the task 
be assigned to the present Asbestos- 
Cement Pipe Committee 8340 D. 
|The Board approved.| 
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Fire hydrants. Committee 8510 D 
was reactivated and reorganized in 
March 1960 to review AWWA C502 
(Fire Hydrants for Ordinary Water 
Works Service). A progress report 
will be made at the 1961 Conference, 
if desired. 

Valves. Tentative AWWA Stand- 
ard for Gate Valves for Ordinary 
Water Works Service (C500) was 
revised by Committee 8530 D and ap- 
proved by the Committee on Stand- 
ardization. It is recommended that the 
Board of Directors approve the revised 
document and advance it to “Standard” 
status. |The Board approved. | 

Committee 8530 D considers that its 
work has been completed except for the 
important job of writing a standard for 
corrosion-resistant linings. The deter- 
mination of suitable lining materials 
still requires a great deal of research 
by others. 

Meters. AWWA Committee 8610 D 
has revised AWWA (C700 (Cold- 
Water Meters—Displacement Type). 
The revised standard was approved by 
the Committee on Standardization, and 
it is recommended that the Board of 
Directors approve the revisions at this 
time. |The Board approved the stand- 
ard as ‘“Tentative.’’| 

Committee 8610D will now begin 
work on review of the other AWWA 
standards for cold-water meters—that 
is C701 (Current Type), C702 (Com- 
pound Type), C703 (Fire Service 
Type), and C704 (Current Type— 
Propeller Driven). 

The Standardization Committee 
chairman and AWWA staff members 
attended two meetings in the Bell 
Telephone Co. New York offices 
where it was revealed that equipment 
is presently available to permit remote 
reading of meters over telephone cir- 
cuits. Even though costs are prohibi- 
tive at present and may continue to 
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Contamination and Waste Disposal 
Practices,” giving the results of a na- 
tional questionnaire survey in 1960, 
was published in the October 1960 
JourRNAL. The results of earlier sur- 
veys made in 1952, 1955, and 1957 
had been published in the October 1957 


be so in the future, Bell Telephone offi- 

_ cials expressed confidence in their abil- 
ity and that of the meter manufacturer 
eventually to overcome the cost barrier. 
Representatives of four of the five 
United States meter manufacturers at- 


- tended the second of these meetings. 

Representatives of the fifth manufac- 

= were unable to attend because 
of Hurricane Donna. 

' Steel standpipes and elevated tanks. 

Since the approval of AWWA D100 

(Steel Tanks, Standpipes, Reservoirs, 
and Elevated Tanks), Committee 
8710 J has made interpretive rulings 
in four cases involving the standard. 

The committee now has a work list of 

- about fifteen possible revisions to the 
standard. The committee hopes to 

resolve these items and to submit the 
revised standard in time for it to be 
considered by the Board of Directors 
in January 1962. 

The committee has completely re- 
written D102 (Painting and Repaint- 
ing Steel Tanks, Standpipes, Reser- 
voirs, and Elevated Tanks) and has 
submitted it to the individual commit- 
tee members for formal review. 


Research and Development 


Artificial ground water recharge. 
A report of Task Group 2440 R, “De- 
velopments in Artificial Ground Water 
Recharge in the United States,” was 
published in the September 1960 
JournaL. The group expects to de- 
velop a series of reports on the tech- 
nical aspects of artificial ground water 
recharge and, eventually, present them 
as a manual. The first such report, 
“Purpose of Artificial Recharge,” was 
published in the October 1960 
JOURNAL. 

Underground waste disposal and 
control. The report of Task Group 
2450 R, “Survey of Ground Water 


JourNAL. The 1961 program of the 
group will include a review of experi- 
mental work concerned with the travel 
of detergent solutions from septic tank 
sources and its relation, if any, to the 
travel of pathogenic organisms. 

Operating experiences under new 
water laws. The recently reorganized 
AWWA Task Group 2400R will 
make its first formal report at the 1961 
Annual Conference. Activities include 
collecting source data on water re- 
sources, operating experience under 
existing water laws, and _ significant 
new laws under consideration. 

Analytical methods for detergents. 
Task Group 2062P prepared, for 
publication in the eleventh edition of 
Standard Methods, two tentative meth- 
ods of analysis: (1) the methylene 
blue process, a usable rough method ; 
and (2) the infrared process, a good 
“referee” method. 

A research project for a_ better 
method of analysis for ABS, under the 
direction of Richard S. Juvet Jr. at 
the University of Illinois, and financed 
by the National Institutes of Health, is 
to terminate on Feb. 1, 1961. A final 
report will be submitted shortly there 
after. The method developed will be 
put through laboratory performance 
tests to determine workability. 

Other 1961 activities will be to re 
quest continuation of the above re 
search project with a change in empha 
sis from ABS to nonionic surfactants 
The nonionics have increased from I 
per cent to 26 per cent of the domesti 
market in the last 2 years, and there is 
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at present no analytical method for 
determining small amounts of nonionic 
surfactants in water. The task group 
expects to report to the 1961 Conference. 

Biological infestations. The article, 
“Questions and Answers on Biologic 
Infestations,” in the ‘““Notes and Com- 
ment” section of the August 1960 
JOURNAL, was based on typical ques- 
tions from operators confronted with 
problems of biologic infestations. Task 
Group 2670 P participated in prepara- 
tion of the “Operators Identification 
yuide to Animals Associated with 
Potable Water Supplies,” an article in 
he December JouRNAL by Ingram and 
3artsch of the Robert A. Taft Sani- 
ary Engineering Center. The group 
Iso assisted in defining the scope of 
n AWWaA-sponsored research project 
n nematodes, which will be performed 
y Richard S. Engelbrecht, associate 
rofessor of sanitary engineering at 


1e University of Illinois, provided a 
rant-in-aid is forthcoming from the 
Jational Institutes of Health. 


Cold-water corrosion of copper. 
Task Group 2690 P made its 
reliminary survey of copper water 
arvices, “Cold-Water Corrosion of 
opper Tubing,” published in the Au- 
ust 1960 JouRNAL, the Board author- 
ed a committee to “evaluate Type K 
id Type L copper water tubes for 
ater service lines.” Such a commit- 
€ was activated in 1960. It is collect- 
g data on corrosion experience with 
ypper pipe installed for service lines. 
he committee will also attempt to 
‘termine the factors considered in 
eveloping a standard for Type K 
bing. 
Diatomite filtration. Task Group 
10 P sought and obtained a 3-year 
grant of $56,000 from the National 
Institutes of Health to Iowa State 


University, effective Oct. 1, 1960, =: 
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a research project on design require- 
ments for municipal diatomite filters. 
Liaison was established with the task 
group of the National Swimming Pool 
Institute and the subcommittee on 
filtration of American Health Associ- 
ation’s joint committee on swimming 
pools. 

Each of the members of the group 
completed certain phases of the work 
in the area of diatomite filtration. 

The group would like to have a half- 
day session at the 1961 Conference 
devoted to diatomaceous-earth filtra- 
tion. [As the program was already 
full, the session has been postponed 
until the Philadelphia meeting. ] 

The group feels that it should remain 
at work for several more years. It 
feels that it is becoming truly effective 
in its own work and in its cooperative 
efforts with other similar groups at- 
tempting to establish design require- 
ments and standards for filters. 

Filtrabiiity index test. The activity 
of Task Group 2720B consisted of a 
search of foreign literature for new 
avenues of approach. They plan to 
continue exploration of procedures. 
No report will be made to the 1961 
Conference. 

Ion exchanger test 
Task Group 2750P worked with 
ASTM Committee D19, Subcommit- 
tee Task Group 1, to develop the 
ASTM “Tentative Method for Sam-— 
pling and Testing Cation Exchangers — 
Operating in the Sodium Cycle.” Fu-- 
ture work will consist of e Mths 


procedures. 


with ASTM on “Tentative Methods 
for Cation Exchanger Test Proce- 
dures—Hydrogen Cycle.” 


Viruses in water. The activities of 


Task Group 2760P have included 
a survey of pertinent literature on 
viruses in water and a survey, by ques- 
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health departments in the United 
States and Canada, requesting infor- 
mation on suspended waterborne virus 
disease outbreaks. The group’s 1961 
Conference report will summarize the 
replies to the questionnaire and will 
probably include excerpts or conden- 


sations from a selected collection of 


pertinent publications on viruses in 


water. 
Saline-water conversion. AWWA 
- Committee 2770 P was formed in 1960 
for the principal purpose of keeping 
AWWA informed on progress in 
saline-water conversion. The commit- 
tee will report to the 1961 Conference. 
Water line crossings of highways 
and railroads. The new committee on 
highway and railroad crossings is just 
getting organized for its project “to 
gather and disseminate information on 
the design and specifications of pipeline 
crossings as required for railroads and 
highways, including standard construc- 
tion of pipelines laid on rights-of-way 
of and parallel to railroads and 
highways.” 
Other Committee Activities 
Spillway design and channel capac- 
ity. The task of AWWA Committee 


D is the production of a manual 
on spillways, including sections on: 


aa (1) methods of selecting design floods, 
with explanations; (2) unit hydro- 
graph methods; (3) explanation and 

appraisal of probability methods; (4) 
excerpts from and references to federal 

and other compilations available as aids 

in the selection of design floods; (5) 
influence of upstream storage ; (6) im- 
provement of existing dams; (7) occu- 
-pancy of downstream flood plains; (8) 
investigation of backwater and down- 
_ stream flooding; (9) and notes on 
important principles of construction. 
A complete topical outline has been 
veloped and parts assigned to the 


aly 
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various committee members to submit 
drafts before its meeting in March 
1961. 

Pipe flanges and fittings. The 1960 
addendum to ASA B16 (Steel Pipe 
Flanges and Flanged Fittings) is near- 
ing completion. Projects completed 
include cast-bronze, solder joint drain- 
age fittings. 

Steering Committee on National Con- 
ference on Water Pollution. AWWA’s 
representative attended meetings in 
Washington, D.C., in June, August, 
and November, to prepare the program 
for the national conference that was 
held in Washington on Dec. 12-14. 
The committee suggests that AWWA 
continue its interest and active sup- 
port of the conference. 

Asbestos-cement products. The two 
AWWA representatives on ASTM 
Committee C17 attended a meeting of 
Subcommittee VI (Asbestos-Cement 
Pipe), in Buffalo, N.Y., on Nov. 
29-30, to reconsider ASTM (C296 
(Specifications and Methods of Test 
for Asbestos and Cement Pressure 
Pipe). The subcommittee voted to 
raise the allowable limit on the amount 
of uncombined calcium hydroxide from 
2 per cent to 3 per cent. The sub- 
committee also voted not to change the 
note in the specifications requiring that 
foreign pipe be tested in the country 
in which it was to be installed. The 
subcommittee was reconsidering these 
two items because the Antitrust Divi 
sion of the US Department of Justice 
had notified ASTM that these two 
items might be in violation of restraint- 
of-trade provisions in federal law and 
in violation of trade agreements wit 
foreign countries. 

Elecirical grounding practices. The 
AWWA representative attended the 
first meeting, on Nov. 18, of NACE 
Task Force Committee T-4A. NACE 
Committee R30 will advise the chair- 
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man of T-4A of projects needing at- 
tention and provide data as needed. 
The AWWA representative plans to 
attend the NACE national convention 
in Buffalo, Mar. 13-17, 1961. 

Graphical symbols, designations, and 
abbreviations. The ASA committee 
reviewed one set of proposed stand- 
ards for graphical symbols (ASA 
Y32) and proposed revisions for ASA 
standard for abbreviation for use in 
text (Y1.1) and for use on drawings 
(Y1.2). New standards are expected 
to be ready for approval during 1961. 

Code for pressure piping. ASA 
Committee B31 and several of its sub- 
committees held meetings during 1960 
in regard to preparation of a pressure 
piping code. No discussion was held 
in connection with water pipe, however. 

Pipe threads. Two new standards 
were approved and are available 
through ASME. The standards are 
ASA B2.1 (Pipe Threads—Except 
Dryseal) and ASA B2.2 (Dryseal 
Threads ). 

Industrial cooling towers. The 
AWWA representative on Committee 
B76 was invited to serve on its Sub- 
committee 2 (Materials of Construc- 
tion), which has been expanded to in- 
clude Subcommittee 5 (Water Treat- 
nent) because of overlapping of the 
ireas of interest of the two committees. 
Subcommittee 2 will review all mate- 
rials presented for consideration ; con- 
sider the effect and tolerable limits of 
temperature and chemical content for 
water flowing over a tower; review 
xisting standards for possible use in 
\SA standards ; consider modifications 
for field- 

towers. 


nd limitations necessary 

rected or factory-erected 
\reas of task group activities will in- 
lude lumber, preservatives, 
sbestos-cement, plastics, metals, and 


wood 


eramics. 
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Heat exchangers for chemical indus- 
try. The AWWA representative on 
ASA B78 is a member of Subcommit- 
tee 2, whose activities are directed to- 
ward standardizing internal parts and 
arrangements for heat exchangers. 
Subcommittee 3 has had to wait for 
information from Subcommittees 1 and 
2 before starting on its own work. 
Differences that developed between 
representatives of the chemical and 
refrigeration industries were resolved 
in the decision to make standards de- 
veloped for one industry applicable to 
the other as well. 

Revision of USPHS Drinking Water 
Standards. A further investigation 
was made on phases of the problem of 
revision of the USPHS _ Drinking 
Water Standards which included stud- 
ies of the toxicity of herbicides and 
pesticides. 

A study was also made of compli- 
ance with the present standards and 
the effects of the present certification 
program. The results of the study 
indicated that the public expects high 
quality water in addition to safe drink- 
ing water and that it will no longer 
tolerate complacency in regard to 
quality. 

A report was submitted at Bal Har- 
bour and published in the September 
1960 JouRNAL. 

Work is nearly complete on toxicity 
levels of chlorinated hydrocarbon and 
organic phosphate insecticides as well 
as the radiological limits the committee 
hopes to include in the new standards. 

Final approval of the revised stand- 
ards is expected at the committee’s 
final meeting in mid-February 1961. 
The committee can make its final re- 
port at the 1961 Detroit Conference, 
if such report is desired. [No Board 
action taken. | 

The AWWA representative is also 


a member of an informal advisory 
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group established by USPHS to im- 
plement a study project on quality 
control procedure on interstate-carrier 
water supplies. 

Standpipes and outside protection. 
The NFPA committee worked on a 
standard for indicator posts and on a 
pamphlet entitled “Fire Department 
Operations in Protected Properties.” 
Future activities of the committee will 
be to complete these projects and a 
revision of the NFPA Standard for 
Standpipes and Hose Systems. 

NACE Inter-Society Corrosion Com- 
mittee. The AWWA representatives’ 
function to date has been to audit the 
yearly report of the committee. 

ASTM Task Group on lon-Exchange 
Materials. ASTM Committee D19 
completed and approved a “Tentative 


- Method of Test for Operating Per- 
formance of Cation Exchange Mate- 
rials—Sodium Cycle.” 


Joint Committee on Uniformity of 
Methods of Water Examination. The 
report of AWWA Committee 8932 J 
(JCUMWE) was released in May 
1960 for publication by each of the 
member organizations. It appeared in 
the August 1960 JourNAL. The com- 
mittee issued preliminary recommenda- 
tions on sulfate, uniformity of reagents, 


= and alkalinity now being stud- 


ied in the committees of member or- 
ganizations. AWWA is_ favorably 
disposed toward the sulfate recom- 
mendations; has some _ reservations 
about the recommendations on uni- 
formity of reagents; and has serious 
reservations about the acidity and alka- 
linity recommendations. 

The committee activated new panels 


on the following subjects with AWWA 
_ representation on each: ammonia, flu- 
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conductance, 
and phos- 


oride, lead, turbidity, 
calcium and magnesium, 
phorus. Under consideration are 
panels for nitrite, carbonate, bicar- 
bonate, carbon dioxide, residual chlo- 
rine, and chromium. The committee 
does not expect to report at the 1961 
Conference. 

Standard Methods. The Joint Edi- 
torial Committee on the Eleventh Edi- 
tion of Standard Methods (AWWA 
Committee 8931]) completed final re- 
vision of the text of the eleventh edi- 
tion, which was published in October 
1960. Approximately 20 per cent 
larger than the tenth edition, the new 
volume represents a complete revision 
of the old text. Many new methods 
have been added and others have been 
changed to conform with advances in 
analytical techniques and equipment. 
Also new sections have been included 
to provide information on radiological 
methods and on the bioassay of wastes 
as related to their toxicity to fish. 

Future work of the committee will 
be to consider errors or criticisms that 
turn up in the eleventh edition and to 
organize for beginning work on the 
twelfth edition. No report will be 
made at the 1961 Detroit Conference. 
{A summary of corrections to the elev- 
enth edition is given on p. 515 of this 
issue. 

Plastic Pipe and Fittings. AWWA 
is represented on ASA sectional com- 
mittees B16 (Non-Metallic (Plastic) 
Pipe Fittings) and B72 (Plastic Pipe), 
and an ASTM committee on thermo- 
plastic pipe and fittings. The function 
of 8350D has been to consult with 
and advise AWWA representative on 
proposed standards and other activities 
of the ASA and ASTM committees 
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Report on Publications 


For the Year Ending December 31, 1960 


A report on the publishing activities of the Association for the year 


ending Dec. 31, 1960, submitted to the AWWA Board of Directors 
on Jan, 23, 1961, by Eric F. Johnson, Director of Publications. 


OWING in during 1960 was the 
new edition—the eleventh in 55 
years—of Standard Methods for the 
Examination of Water and Waste- 
water, together with some new public 
relations aids. Otherwise the year 
was unexceptional or a little worse, 
with advertising and publication sales, 
like business in general, dipping below 
1959 recods. Meanwhile, the staff was 
concentrating on things to come in 
1961: on two new manuals—one on 
unimal identification, which was pub- 
ished as an article in the December 
1960 JouRNAL, and the other on dis- 
ribution, which will be serialized in 
he JouRNAL beginning in this issue— 
m the steel pipe report, serialization 
of which is expected to begin in June, 
and on setting up revision committees 
for the Accounting Manual and Water 
Ouality and Treatment. 
Even though it was unexceptional, 
1960 produced a solid amount of pub- 


ication activity. 

A detailed picture of JoURNAL con- 
ents, costs, and income for the past 5 
years is presented in Tables 1 and 2. 

a. Contents. Text pages during 
1960 were almost exactly on the bud- 
et figure of 1,650, but, because of a 
rop in advertising, the overall size 
f the JoURNAL was 96 pages less than 
stimated. 


Text articles followed very much 
the same pattern as they did in 1959, 
except that, because of the lateness of 
the annual conference in 1959, confer- 
ence papers carried over for publica- 
tion in 1960 increased that category 
significantly. During the year, a new 
feature of the text called “Notes & 
Comment” was introduced to permit 
the publication of informal comment 
and discussion found to be of value 
but not suitable for handling as formal 
articles. 

b. Cost and income. The smaller 
size of the 1960 JourRNAL helped to 
keep its cost below the budgeted 
amount despite increases in both print- 
ing and paper rates. Meanwhile, the 
drop of 90 pages in advertising re- 
sulted in an even larger reduction of 
income below that budgeted. The 25 
per cent increase in advertising rates 
that became effective in March 1960, 
however, helped push advertising in- 
come above the 1959 record despite 
page losses. Because this increase af- 
fected only a very small percentage of 
the advertisers during the year, it is 
not believed that it was significantly 
responsible for the loss in_ pages. 
Rather, business uncertainty is felt to 
have been the major cause. 

The reports of cost and income given 
in Tables 1 and 2 do not, of course, 
include the costs of salaries or over- 
head or the income from subscriptions. 
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Journal Contents, Costs, and Income, 1956-60 


Total pages © 


= 


1957 | 


1958 


1959 


CONTENTS: 


Text pages 
P&R pages 


Text articles: 
Conference papers 
Section papers 
Contributions 
Reports & official 
documents 


Total articles 


Abstract pages 


Printing rate indext 
Paper rate indext 


$ 8,144 
55,266 
19,033 


$82,443 


102.5 | 
110.1 | 


1,646 
1,426 


3,072 


28 
83 
33 


| 
| 


108.7 
118.2 


INCOME: 
Advertising 
Subscriptions 
Total pages paid 
advertising 


Advertising rate indext 
Rate per 1,000 
circulation 
Circulation (avg paid 
per issue) 
Circulation indext 


$115,816 
9,879 


$124,889 
10,835 


1,092 


117.7 


1,682 
1,390 


3,072 


41 
92 
46 


$ 7,623 
65,991 
25,030 


$98,644 


$131,988 


10,464 
1,040 
129.4 
$ 8.27 


13,316 
130.1 


$105,770 
| 


$138,122 
13,790 


1,051 
129.4 
$ 8.33 


13,215 
129.0 


$138,505* 
13,531 


961 
129.4§ 
$ 9.86 


14,006 
136.6 


* At variance with audit figures because of different basis. 


+1953 = 100. 


¢ The rise over 1959 is due to an increase that went into effect in December 1959. 


index will be 132.5, representing an 8.2 per cent increase in the 1959-60 rate. 
§ An increase of approximately 25 per cent in advertising rates, which would raise the index to 162.3, was 
authorized to go into effect during the year but will not be fully applicable until 1961. 


Ps 


In 1961 the printing ra 


af 
1,618 1,620 1,648 
1,262 | 1,388 1,264 
54 24 49 
es: : 15 17 25 15 23 

179 | 161 204 171 
Production $ 7,505 $7,079 | $ 7,848 
Printing 64,238 73,537 | 75,604 
Total cost indext 125.2 143.9 | 149.4 160.1 165.5 
Aha ox Cost per copy 53.0¢ 57.0¢ 56.0¢ 59.3¢ 59.5¢ 
Bee Cost per 1,000 pages $ 2.17 $ 2.19 $ 2.15 $ 2.33 $ 2.41 | 
120.4 | 122.2 125.7 
117.7 
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These are considered inseparable from 
other Association cost and income. 

c. The future. In 1961, expecting 
some increase in the advertising section 
and planning to maintain the 1,650- 
page text schedule, the staff is counting 
on a JOURNAL of approximately 3,000 
pages. 

With an 8.2 per cent increase in 
printing rates—applied first in Decem- 
ber 1960—effective throughout the 
year, and with the expected growth of 
more than 1,000 in circulation, the staff 
has estimated costs at $117,000 for the 
year. And with last year’s advertising 
increase becoming effective on all ad- 
vertisers and all space for the first time, 
an advertising income of $150,000 is 
forecast, even if the number of pages 
sold does not increase very much. 
With the “Soaring 60’s’”’ looking more 
ike the “Sagging 60’s” in their open- 
ng year, it is a little difficult to esti- 
nate with any degree of confidence, 
the $150,000 seems a con- 


servative one. 


2. The Directory 


As will be noted from the data in 
‘able 3, despite a growth of 500 in 
1embers listed and an increase of 11 
1 advertising pages, the 1960 member- 
hip list edition of the Directory was 
eld to the same number of pages as 
at in 1958. Thus, the cost of the 
ook was kept slightly below budget 
xpectations. As advertising income, 
reanwhile, exceeded estimates by 17 
er cent, the net cost of the book was 
reduced significantly, to 20.1 cents. 
Inasmuch as this edition of the Di- 
rectory costs the Association $3,000 
$4,000 every other year, and 
asmuch as there is considerable ques- 
m concerning its usefulness to most 
embers, investigation of other means 
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of production and distribution con- 
tinues. Photographic means of repro- 
duction combined with the punchcard 
system now being explored by the As- 
sociation offers some possibilities, if 
a limited-distribution directory will 
satisfy member requirements. Before 
any action along this line is recom- 
mended, members will, of course, be 
polled. 

In 1961, the Reference Edition of 
the Directory will again be published. 
The cost of this smaller edition is ex- 
$10,000 with advertis- 
repre- 


pected to total 


ing income reaching $14,000, 


TABLE 2 


Relation of Journal Cost to Advertising 
Income, 1956-61 


| Per- 
Dollar | 
Spread 


| Advertising 
Income 


Total 


Year Cost 


1956 $ 82,442 "$115, 816 $33, 374 | 
1957 95,034 124,889| 29,855 | 
1958 98,644 | 131,988 | 33,344 | 34.0_ 
1959 | 105,770 | 138,122 | 32,352 | 
1960 | 109,327} 138,505 | 29,178 | 26.7 
1961* 117,000} 150,000 | 33,000 | 


31.5 


* Budget figures. 


senting a net income per copy greater 
than the net cost of the 1960 edition. 


3. Standards and Reprints 


New editions of the two steel pipe 
standards (C201 and C202) were is- 
sued during the year. These were 
published in the JouRNAL and subse- 
quently made available as_ separate 
documents. 

Sales of standards during the year 
totaled $12,800, compared with $14,900 
in 1959, reflecting primarily the fact 
that the new standards were not only 
fewer, but that they were issued later 


in the year. Meanwhile, reprint sales 
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stayed approximately the same at 

$8,500, compared with $8,300. Ex- 

penses for these items were $5,400 for 

standards and $7,000 for reprints. 


4. Willing Water 


As will be noted in Table 4, in 1960 

a slightly larger Willing Water was 

. produced at a cost lower than in 1959 
and lower by $3,000 than estimated 
in the budget, the savings being ef- 
fected by a change in the addressing 
and mailing procedure. 

During the year, content followed 
fairly closely the pattern established in 
1959, featuring Association news, the 
Advancement Program, public rela- 
tions, safety, statistical coverage, and, 
on occasion, a story aimed at the prob- 
lems of the small-city operator. 

In 1961, the same number of pages 
is scheduled to be produced at even 
lower cost, as the savings of the new 
mailing procedure will be obtained for 
the full year. Also, some savings will 
result from using the blue-paper sec- 
tion only for the Advancement quar- 
terly. Content during 1961 is ex- 

- pected to be basically the same, with 
at least four pages per issue being de- 
yoted to community relations matters. 
- An effort will also be made to aim 

the content of the Advancement quar- 


TABLE 3 


Comparative Data on Directory Membership 
List Editions, 1956-60 


1958 1960 


12,332 12,863 
320 320 


16,200 | 


Item 


Members included 


print 16,173 


Total cost 
Cost per 1,000 pages 


Cost per copy 
Cost per member 
Total pages paid 
advertising 6 70 
Advertising income $9,186 
Net cost per copy 28.0¢ | 


$14,965 
$2.86 
92.5¢ 
$1.16 


$13,724 
$2.61 
84.7¢ 
$1.11 


_ PUBLICATIONS REPORT 


Jour. AWWA 


TABLE 4 
Willing Water Costs 
1960 
$2,762 
Printing 8,730 8,091 
Production 1,038 849 
Postage 283 218 
Mailing charges 2,858 4,506 
Envelopes 660* 1,118 


1959 
$2,624 


Item 


Paper 


wt) 
No. of pages - 152 148 
Cost per page $107 $118 
No. of copies 166,500 163,000 
printed 
Cost percopy 
Total pages 
printed 
Cost per 1,000 pages $7.75 $8.86 
* Although envelopes were used only in January, 


February, and March, this figure represents total value 
of envelopes on hand at beginning of 1960 


$17,406 


Total $16,331 


10.7¢ 
2,010,000 


9.8¢ 
, 106,000 


terly more directly at the municipal 
official and the lay commissioner, with 
the thought of establishing the quar- 
terly as a separate publication that can 
be mailed to acquired lists of such 
officials. 


5. Booklets and Public Relations 

Aids 

Total sales of AWWA’s public rela- 
tions booklets during 1960 were a little 
over 360,000, lower than in 1959 pri- 
marily because of one or two large 
orders then, but continuing to show 
strong popularity despite the lack of 
special promotion (sales figures are 
shown in Table 5). Meanwhile, in the 
list of public relations aids, a new decal 
and a Willing Water ashtray pushed 
sales to a new high. 

a. The Story of Water Supply. Ap- 
proaching the 2,000,000 mark in sales, 
The Story of Water Supply continues 
to attract a great deal of attention in 
the field of education. And this year’s 
sales were helped, too, when a League 
of Women Voters group and a plum- 
bers association auxiliary decided to 
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distribute a few thousand copies of the 
booklet in local schools as a “project.” 

In the new printing in August—the 
ninth—slight revisions were made in 
the water consumption figures, to bring 
the domestic use up from 50 to 60 gpced 
and the total use from public systems 
from 140 to 150 gpcd. The continu- 
ing “discovery” of the booklet by new 
groups promises to keep it popular 
and profitable for some time to come. 

The sound slide-film version of The 
Story of Water Supply has not yet 
caught on, only 10 copies being sold 
during 1960, bringing totai sales since 
its introduction in 1958 to 87. Efforts 
to promote its use will be continued in 
1961. 

b. Your Water Supply. Again 
without special promotion, Your Water 
Supply made a new sales record in 
1960, although barely exceeding the 
1959 total. In 1961, this booklet will 
be given a critical review to see if it 
needs to be brought up to date. 

c. What Price Water? Still a slow 
seller, What Price Water? in 1960 
nevertheless approached the 100,000 
total-sales mark. A new order at the 
end of the year pushed it over this total 
and indicated the booklet’s continuing 
usefulness for special promotions. 

d. Other public relations aids. Dur- 
ing the year a new Willing Water de- 
sign was developed and, using it, a new 
decal for automotive equipment and 
a new ashtray for waiting room and 
office use were prepared and offered 
for sale. The reception was enthusi- 
astic, with 4,500 decals being sold from 
the time of their introduction in May 
and 654 ashtrays being sold during the 
month of December. Other items in 
this category, such as newspaper mats 
and electrotypes of the Willing Water 
cartoon, posters, postal meter ads, and 
novelty jewelry, were also most popu- 
lar during the year, 


In 1961, a second decal, in a smaller 
size, will be offered, and a number of 
other promotional items are being con- 
sidered. Meanwhile, a new catalog of 
the aids has been prepared and will be 
published as part of an issue of Willing 
Water sometime in the spring. That 
should considerably increase sales of 
all items during the year, 

6. Books 

The major book event of 1960, of 
course, was the appearance of the 
eleventh edition of Standard Methods, 
but there were promising signs, too, 
that new editions of two other books 
were also getting under way. The 
lack of special promotion of books in 
1960 showed its effects in reduced 
sales. In 1961, further promotion will 
be undertaken and a direct-mail offer- 
ing to new members will be made in 
an effort to smooth out the biennial 
dips and peaks. Cumulative sales data 
on the five books published by the 
Association are included in Table 6, 
annual sales data being given in the 
review that follows. 

a. Manual of Water Works Ac- 
counting (1938). Sales: the last 41 
copies. A new chairman of the 
AWWA revision committee, Ralph L. 
Swingley, has now been appointed, 
and the committee to work with the 
Municipal Finance Officers Associ- 
ation group is now in process of for- 
mation. It is hoped that actual work 
on the new edition will get under way 
during 1961. 

b. Survival and Retirement Experi- 
ence With Water Works Facilities 
(1946). Sales: 34 copies in 1960; 
126 in 1959; 30 in 1958; 105 in 1957. 

c. The Quest for Pure Water 
(1948). Sales: 50 copies in 1960; 111 
in 1959; 53 in 1958; 97 in 1957. 

d. Water Quality and Treatment 
(2nd ed., 1950). Sales: 562 copies in 
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1960; 614 in 1959; 430 in 1958; 482 
1957. 
Organization of the revision commit- 
tee for the third edition, delayed tem- 
_ porarily by consideration of the possi- 
bility of employing a writer to under- 
take the job, is now under way. The 
revision will be handled by a committee 
with the assistance of a staff member; 
it is expected that actual work on the 
book will be undertaken by the middle 
of the year. 

e. Index to Journal AWWA (1940- 
55). Sales: 56 copies in 1960; 318 
in 1959; 102 in 1958; 664 in 1957. 

The possibility of preparing a 5-year 
supplement to this Index during 1961 
is being considered, if staff time is 
available. At present the personnel 
situation is such that a budget for the 
project has not been requested. 

f. Standard Methods for the Ex- 
amination of Water and Wastewater. 
Sales of 500 copies of the tenth edition 
during 1960 brought total distribution 
of this edition in less than 6 years up 
to approximately 21,500, compared 
with the 22,000 copies of the ninth 
edition sold in its 9 years. ae ‘ 
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TABLE 6 
Summary Datu on Current AWWA Books and Manuals 


Jour. AWWA 


REPORT 


Booklet Sales 


Number of Copies Sold 


Booklet 
Total to 
Date 


| 1960 | 1959 
220,500 | 332,800 | 1,849,000 
131,300 | 129,500 | 1.181.200 

9300 12,300 | 98,800 


Story of Water Supply 
Your Water Supply 
What Price Water? | 


In October the eleventh edition, a 
volume of 658 pages, representing a 
major expansion of the text and a 
major revision of the water chemistry 
section, appeared, and its immediate 
acceptance was indicated by the 3,200 
copies sold in the last 2} months of the 
year. 

The Joint Editorial Board of 
APHA, WPCF, and AWWA, under 
whose guidance the book was pro- 
duced, will have a final meeting in 
March 1961 to review comments on 
the eleventh edition and make any cor- 
rections necessary in the second print- 
ing. The Joint Editorial Board for 
the twelfth edition will then be organ- 
ized and begin work. Michael J. 
Taras, AWWA’s representative, who 


Book No. Printed No. Bound No. Sold 

Survival and Retirement 3,006 2,509 2,407 
Quest for Pure Water 2,632 2,632 2,035 
Water Quality and Treatment 

(2nd Edition) 9,059 7,609 6,810 
1940-55 Index 3,500 1,500 1,143 

Manual 

Water Rates (M1) bids 3,700 3,700 2,922 
Silent Service (M2) 5,038 2,538 1,667 
Safety Practice (M3) ty 5,500 5,500 4,108 
Management (M5) 3,083 3,083 2,069 
Meters (M6) 3,132 
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made such a tremendous contribution 
to the eleventh edition, has consented 
to carry on as a member of the board 
for the twelfth edition. 


7. Manuals 


As a result of a policy problem on 
the approval procedure required of 
manuals, no new manuals were issued 
during 1960. Work on the Animal 
Identification Manual, however, was 
completed, and the material was pub- 
lished as an article in the December 
1960 JourNAL. Sales of the five 
manuals previously in print continued 
stronger than ever. (Annual sales 
data on the manuals are reported 
below; cumulative sales are given in 
Table 6.) 

a. Water Rates Manual. Sales: 687 
copies in 1960; 501 in 1959; 203 in 
1958; 476 in 1957. 

b. Silent Service Is Not Enough! 
Sales : 707 copies in 1960; 273 in 1959; 
73 in 1958; 259 in 1957. 

c. Safety Practice Manual. Sales: 
875 copies in 1960; 648 in 1959; 857 
in 1958; 738 in 1957. 

d. Management Manual. Sales : 
1,016 copies in 1960; 1,053 in 1959. 

Promotion of this manual in 1961 
will be geared to its use as a text for 
management courses developed by the 
AWWA Education Committee. It is 
thus expected that sales will grow so 
that a new printing will be required 
during the year. 

e. Meter Manual. Sales: 
copies in 1960; 1,205 in 1959, 

f. Other manuals. As noted above, 
work on the Animal Identification 
Manual has been completed, and the 
locument will be issued shortly. 

Of the three remaining in-service 
training manuals scheduled, the distri- 
bution manual is completely edited and 
vill be serialized in the JouRNAL be- 
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ginning with the April 1961 issue [see 
p. 458]. The manuals on treatment 
and source are also awaiting JOURNAL 
space and staff time. 

Meanwhile, the committee report on 
steel pipe installation and design has 
finally been cleared for publication. 
The conimittee’s editor is now review- 
ing revised copy and proofs for some 
of the chapters affected by the new 
steel pipe standards which were issued 
in 1960, but serialization of the report 
is expected to start with the June issue 
of the JouRNAL. As most of the docu- 
ment is already in type, installments 
should appear fairly regularly after 
that until the 200-page report, plus any 
contributed discussion, is completed. 

Submitted for publication at the end 
of 1960, too, was a final manuscript 
on the report of Committee 8320 D on 
installation of reinforced concrete pipe. 
This, too, is scheduled for publication 
during 1961. 


8. Publication Sales 


On Jan. 1, 1960, a new publication 
sales procedure involving the use of 
member discount coupons and the ap- 
plication of a handling charge to all 
small noncash, noncoupon orders was 


instituted. Although introduction of 
the system was attended by some con- 
fusion and although it has been neces- 
sary to bridge the change by accepting 
some orders on the old basis, the pro- 
cedure has been most successful in 
speeding up the handling of orders and 
in cutting down the work load of bill- 
ing small orders. During the year, 
263 of the $10 coupon books were sold, 
and of the $2,630 in coupons repre- 
sented, $1,666 has been applied to pur- 
chases. By use of the coupons, many 
members have earned discounts on 
publications not formerly subject to 
the 20 per cent savings. 
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A final stage in putting the sale of 
small publications on a reasonable basis 
will be the establishment of a minimum 
price. Investigation of the personnel 
time involved in the — han- 


wane 
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dling, and sale so far points to the 
desirability of a 50-cent minimum. A 
recommendation on this subject will 
be made when the study has been 
completed. 


Reprints Available 


Reprints of the followi ing articles, published i in the JoURNAL during recent months, 
will be available from the Association in small quantities, at the prices noted, until 
Order by reprint number and author’s name from: 


the present stock is exhausted. 


Order Dept., American Water Works Assn., 


> 


Inc., 


2 Park Avenue, 


Ahn eid, 


New York 16, N.Y. 


A handling charge of $1 will be added on all orders under $5 unless accompanied by 
payment in US or Canadian funds or in AWWA Publication Discount Coupons. 


No. 


Reprint | 


Author 


Title 


Issue of 
JOURNAL 


Price 
| | per 
| Copy 


ROW 


R915 
R1001 
R1002 
R1003 
R1004 
R1005 
R1006 
R1007 
R1008 


R1009 
R1010 
R1011 
R1012 
R1013 
R1014 
R1015 
R1016 | 
R1017 
R1018 
R1019 


COMMITTEE REPORT 


PANEL DISCUSSION 
Sopp 

COMMITTEE REPORTS 
Scumip & BAUHAHN 
Howson 

JACKSON 

Group REPORT 
KOENIG 

CARL 


PANEL DISCUSSION 
KOENIG 

EDITORIAL STATEMENT 
STUART 

PANEL DISCUSSION 
BAXTER 

SWEITZER 
WooDWARD 

PANEL DISCUSSION 
KOENIG 

Task Group REPORT 


Compensation of Water Utility 
Managers 
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i of the Audit of Association Funds 
For the Year Ending December 31, 1960 


To the Members of the American Water Works Association: itr: 


The By-Laws require that the Secretary have an audit made annually of 
the books of the Association. 


The records for 1960 have been examined by the staff of Louis D. Blum & 
Co. The complete record of that examination follows. 


Audits have been published in the JourNAL annually since 1937. They 


have appeared either in the March or April issue. 


Respectfully submitted, 


‘oO THE AMERICAN Wate ATER WorKS ASSOCIATION: 


We have examined the balance sheet of the American Water Works Association 
s of December 31, 1960, and the related statements of income and surplus for the 
ear then ended. Our examination was made in accordance with generally accepted 
uditing standards, and accordingly included such tests of the accounting records and 
ich other auditing procedures as we considered necessary in the circumstances. 

In our opinion, the accompanying balance sheet as of December 31, 1960, and the 
related statements of income and surplus present fairly the financial position of the 
American Water Works Association at that date and the results of its operations for 
the year then ended, in conformity with generally accepted accounting principles 
applied on a basis consistent with that of the preceding year. 


(Signed) 
Louis D. & Co. 

Certified Public Accountants 


‘ 
| 
; 
. 
— 


EXHIBIT A—BaALANCE SHEET 


DECEMBER 31, 1960 


Assets 


Accounts Receivable: 


Advertising— Journal $6,477.83 
Publications, reprints, and standards. 1,266.90 
Other Se 461.97 8,206.70 


Accrued Interest on Bonds. ee 


Inventories: 


6,815.49 


Paper stock 
Type metal 3,642.26 


Manuals 2,634.12 
Booklets 4,918.65 ‘al 
3,283.69 
600.97 
Issues—Proceedings—1881—1913, inclusive (245 copies). . . 26,649.64 
Office Equipment (less depreciation) 21,910.40 
Investments at Cost (Schedule 1) 116,092.50 
Deferred Expenses... 4,133.59 
Deposits—Airlines and Postage 925.00 


Torat AssETs $312,360.47 


Membership Dues—Advance Payments 101,811.55 


Unearned Subscriptions to Journal 6,798.32 
5,777.28 


2,753.17 
6,718.11 
166.10 
186,501.11 


Advances on Publications... 
Unearned Advertising 

Senior Members Contributory Fund 
Miscellaneous 


$312,360.47 


* No money values are assigned to back issues of Journals and Proceedings inasmuch as the entire costs were 
charged off during the year of publication. 


AUDIT OF ASSOCIATION FUNDS 
EXHIBIT A, ScHEDULE 1—INVESTMENTsS, DECEMBER 31, 1960 


| Quoted Market or 
| Redemption Value 
| Dee. 31, 1960 


Interest Princi 
Description Ra Amount Cost 


Foreign Securities: 
Province of Ontario 1,000.00 | $ 732.50 | $ 965.00* 
Hydro Electric Power Com- 

mission of Ontario... 5,000.00 5,075.00 4,400.00T 
Province of Ontario..... y 2,000.00 2,022.50 1,827.50t 
Hydro Electric Power Com- 
mission of Ontario... . 2,000.00 2,020.00 1,825.00t 
Government of Canada ‘ 5,000.00 4,775.00 4,600.00t 


United States Securities: 
US Savings Bonds, Series: 


2,500.00 | 2,500.00 2,447.50 
1,000.00 1,000.00 976.00t 
5,000.00 5,000.00 4,860.00f 
2,000.00 2,000.00 1,938.00f 
25,000.00 25,000.00 24,200.00t 
10,000.00 10,000.00 9,680.00t 
10,000.00 10,000.00 | 9,670.00t 
10,000.00 10,000.00 10,266.00 
US Treasury Bonds............ 5,000.00 4,925.00 5,133.00 
US Treasury Notes wy 8,000.00 8,000.00 8,334.40 is 
Public Utility Bonds: 
Consumers Power Co 4.75 5,000.00 | 5,431.25 5,112.50 
Pacific Gas and Electric Co... .. 5,000.00 5,362.50 4,950.00 
American Telephone and ia 
Commonwealth Edison Co. ime 7,000.00 6,842.50 7,008.75 


Totals. $115,500.00 | $116,092.50 | $113,456.15§ 


* Payable in United States funds. 

+ Payable in Canadian funds; market value represents value in New York in United States funds. 

¢ These amounts represent redemption values on Dec. 31, 1960. 

i In addition to the securities listed above, the Association owns 1 share of Seymour Water Co. 6 per cent 
preferred stock, par value $25, received as a contribution in a prior year. The Association owns also 8 a of 
Wallace & Tiernan, Inc., common stock $1 par value, with a market value of $27.75 per share at Dec. , 1960, 


contributed by the Treasurer of the Association. 


EXHIBIT B—StTaTEMENT OF INCOME AND EXPENSES 


FOR THE YEAR ENDED DECEMBER 31, 1960 
)perating Income: 
Advertising—Journal and Directory 149,777.33 
Subscriptions to Journal 13,468.44 
Conv eation: 
55,437.00 
Other events 
Water and Sewage Works Manufacturers Assn 
Interest and dividends on investments...................... 
Miscellaneous income 
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3,099.64 


One-third of profit from sales of Standard Methods (book) 4,701.44 

11,979.89 
Standards 12,403.22 
Journals (back issues) 1,425.47 


Public relations material 5,475.07 
Reprints 9,006.97 


Miscellaneous 369.68 


ToraL OPERATING INCOME (brought forward) 


Publications Income: 


ToraL PUBLICATIONS INCOME 56,864.50 


Operating Expenses: 
Directors and Executive Committee Meetings: 
Travel expense 12,774.65 


Administrative Expenses: 
$13,500.00 
Office supplies and services................... 21,846.25 
Membership promotion 961.15 
Pensions—Secretaries Emeritus............... 6,820.11 
Contributions to Pension System 11,569.47 
Legal and auditing expenses.................. 1,427.06 
General and special travel 
Federal activities -65 
Social security taxes 


Hospitalization insurance 66,145.76 


Administrative Salaries 122,861.57 —— 


Committee Expense 1,369.15 


Division and Section Expenses: 
Section—membership allotment $31,219.37 
Section—travel expense 6,426.91 


Seection—Advancement travel expense 2,050.65 
at 


a Section—general expense 40,259.13 
Journal: 

Printing 75,590.89 

25,875.25 
14,138.22 124,682.26 


Convention 40,027.18 
Membership Dues in Other Associations. 4,588.75 
Depreciation of Office Equipment 3,301.74 
Miscellaneous 3,433.85 


$419,444.04 
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‘ToTaAL OPERATING EXPENSES (brought forward).......... 


Cost of Publications Sold: 


standard Biethods (book)... . 1,209.00 
Public relations material... 5,188.80 


Development Activities: 


$151,429.12 
35,071.99 


b American Water Works Association 
Pension System 


| 
BALANCE SHEET—DECEMBER 31, 1960 


Liabilities and Reserve for Future Benefits 
Liability for refund of employees’ contributions plus earned interest.............. $ 20,180.74 
Reserve for future benefits 145,888.20 — 


$166,068.94 


$500,015.51 
STATEMENT oF SURPLUS FO 
Ralance, January 1, 
idd: Net income for the year, per Exhibit B..... 
salance, December 31, 1960, per Exhibit A....... 
A 
raL LIABILITIES 


AUDIT OF 


STATEMENT OF 


RECEIPTS AND DISBURSEMENTS FOR 1 


ASSOCIATIGN FUNDS 


Item 


| Liability for 
Reserve for Refund of | 

Future Benefits Employees’ 

Contributions 


Receipts: 


Association contributions... .. . 


Employees’ contributions 

Interest on bonds 

Interest on savings- 
bank account 


Total 


Disbursements: 
Refund of contributions 
plus interest 
Audit expense 


Office e 


Investment in securities 
Pension—Paid. . 


Total 


Excess of Cash Receipts 
Over Disbursements 


Adjustments for Non-Cash Items: 


Interest credited to 


employees’ accounts. ...... 


Interest accrued on bonds, 

Jan. 1, 1960 

Interest accrued on bonds, 
Dec. 31, 1960. 

Cash in transit 


_ Additions to accounts for year 
Balance, Jan. 1, 1960... 
, 1960. 


Balance, Dec. 


$11,357.96 
$ 3,129.54 
4,571.15 


33.48 


19,092.13 


1,312.60 
50.00 
98.00 

12,484.38 

5,679.89 


19,624.87 


8,627.78 


$ 8,095.04 


* Includes cash in transit of $211.51 shown below. 


t Indicates red figures. 


i Accrued interest receivable as per balance sheet Dec. ; 
Accrued interest receivable as per balance sheet Dec. 3 


$ 11,569.47* | $ 
3,129.54 


4,571.15 


33.48 


Jour. 


HE YEAR 1960 


AWWA 


Due From 
AWWA 


16,174.10 


3,129.54 


50.00 
98.00 


5,679.89 


(532.74)t 


1,312.60 


5,827.89 


10,346.21 1,816.94 


(572.57)t | 


572.57 


(1,179.58) tt 


1,422.81§ 


(329.34)t | 


10,016.87 
135,871.33 


$20,180.74 


31, 1959. 
1, 1960. 


(211.51)f 


(211.51)f 


$(211.51)t 


= 
| 
2,389.51 
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SCHEDULE 1—-INVESTMENTS, DECEMBER 31, 1960 


Quoted Market or 
Description 4 Cost Redemption Maturity 
seri} Value, Dec. 31, Date 
‘ 1960 
| 
Bonds Registered in Name of 
Administrative Committee: 
United States Securities: 

US Savings Bonds: | 

2.76 9,000.00, | 1964 

Utility Bonds: 7 
Weten Gee 2.875 4,089.90 1976 
Consolidated Edison Co.................... 2.75 4,200.00 1982 
New England Telephone & Telegraph Co..... 3.00 4,030.92 1982 a 
American Telephone & Telegraph Co... .... 5.00 6,480.00 > 40,159.38 1983 
4.75 4,315.00 1987 
Commonwealth Edison Co................. 4.25 977.50 1987 
Duke Power Co. Ferre tone 5.125 7,437.50) * 1990 

* Acquired in 1960. 
1960 Section Membership Awards 
Old Oaken Bucket Hill Cup Henshaw Cup 
Section Score* | Section | Scoret Section | Scoret 
‘alifornia 1,678 } Wisconsin 76.224 Rocky Mountain 75.6 
Southwest 1,091 | Florida | 33.592 Pacific Northwest 71.9 
New York 907 | North Central 24.256 Montana 71.4 
“anadian 753 Nebraska 23.551 South Dakota | 68.1 
llinois 686 Southwest 23.205 Alabama-Mississippi | 63.9 
”ennsylvania 572 | Rocky Mountain 11.682 Kentucky-Tennessee | 61.1 
New Jersey 548 | New Jersey 10.738 Ohio | 59.3 7 
Michigan 507 lowa 8.148 Iowa 54.4 
ndiana 489 | Virginia 6.728 California 51.7 
Yhio 487 Arizona 6.300 Illinois 46.2 
*acific Northwest 464 | New England 6.289 West Virginia 45.4 
‘lorida 412 West Virginia 6.196 Wisconsin 44.9 
Visconsin 316 Pennsylvania 5.904 Intermountain 44.7 
‘hesapeake 307 Canadian 5.270 Indiana 43.9 
outheastern 307 Chesapeake 4.720 North Central 42.7 
Vorth Central 256 | North Carolina | 4.230 Michigan 41.3 _ 
\labama- Mississippi 243 Montana | 2.664 Chesapeake 39.0 
Kentucky- Tennessee 236 Alabama- Mississippi 2.412 | Kansas 36.7 
Missouri 235 Pacific Northwest | 2.192 Virginia 36.3 : 
Kansas 234 | Southeastern 2.139 | Florida 33.8 
lowa 214 California | 1.645 New Jersey 
Virginia 214 Ohio 1.107 Southwest 31.0 
Rocky Mountain 205 New York d 0.696 Connecticut 28.4 : 
North Carolina 195 Michigan J 0.446 Pennsylvania 27.6 ‘ 
New England 186 Cuban = Arizona # 
West Virginia 118 Illinois § Canadian # 
Nebraska 112 | Indiana § Cuban # _ 
\rizona 107 Intermountain § Missouri 
Intermountain 107 Kansas § Nebraska 
Connecticut 105 Kentucky- Tennessee ; New England 
Montana 62 | Missouri New York # 
South Dakota 48 | Connecticut iI North Carolina # 
Cuban 27. South Dakota Southeastern 


* Numbers of members. 

t+ Weighted gain in membership. 

~ Percentage of members present at annual meeting. 

§ Minus score. io. 
Ineligible during 1960. 

# Data not available or section not competing. 
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AWWA Membership Growth 


Membership Statement— Year of 1960 Gains and Losses (contd.) 


7 | Dec. 31 | Net | Dec. 31 
Grade *| Change 
1959 | in 1960 | 1960 


400 | 10,670 


Corporate & Mu-| 
nicipal Service 
Subscriber. . . . 

Associate 

Life & Honorary. . 


245 
313 
495 

30 


Gains and Losses—25- Year Period 


} | Total 

Year Gain Loss Gad ot 
| Year 


1936 | 2,724 
1937 2 ; 3,064 
1938 § 2 3,359 
1939 3,710 
1940 5 3,957 


514. 
| Meme 
Year Gain Loss Net | ‘End 
Year 
1941 572 352 220 4,177 
1942 629 365 | 264 4,441 
1.265 | —2 1943 857 328 529 4,970 
— 1944 | 826 311 $15 | 5,485 
451 1945 599 346 y 
1946 | 895 492 | 403 6,141 
| 1947 | 1,007 492 515 6,656 
12,753 |! jo4g| ‘928 554 374 7,030 
|| 1949} 1,158 519 639 7,669 
1950 | 950 549 361 8,070 
1951 | 1,153 640 | 513 8,583 
1952 | 1,071 737 334 8,917 
a: 1953 | 1,176 633 543 9,460 
1954 | 1,229 749 480 9,940 
1955 | 1,334 848 | 486 | 10,426 
1956 | 1,542 895 647 11,073 
1957 | 1,521 942 579 11,652 
1958 | 1,515 900 615 | 12,267 
1959 | 1,430 | 1,326 104 | 12,371 
1960 | 1,538 | 1,156 382 12,753 


Corrections to Eleventh Edition of Standard Methods 


The following changes will be incor- 
porated in the second printing of the 
eleventh edition of Standard Methods 
for the Examination of Water and 
Wastewater. The attention of all pur- 
chasers of the first printing is called 
to these changes so that they can make 
appropriate corrections or additions in 
their copies. 

1. Page ix. In the right column 
of the WPCF Committee list, “R. 
Pomery” should read “R. D. Pomeroy.” 

2. Page xiii. The first entry under 
“Phenols” should read: “Preliminary 
Distillation Procedure.” 

3. Page 11. In the left column, the 
second paragraph from the bottom 
should be amended to read: “If there 
is a significant reagent blank, but no 
color or turbidity in the sample, the 
necessary correction can be made by 
idding the color-developing reagents to 
listilled water and nulling the photom- 
eter with the resulting solution.” 

4. Page 12. In the left column, fifth 
line from the top, “a zero blank stand- 
ird” should be replaced with “distilled 
water.” 

5. Page 12. In the left column, sev- 
‘nth line from the bottom, “filtering 
procedure” should be changed to “‘floc- 
ulating or filtering procedure.” 

6. Page 66. In the second line in 
section 4.1, “100 mg” should read “50 
mg.” 

7. Page 108. In the second line of 
section 3.2, “1,5-diphenylcarbazide” 
hould read “1,5-diphenylearbohydra- 


zide.” (When a numerical prefix is 
attached, “diphenylearbazide” should 
properly be “diphenylearbohydrazide” ; 
this chemical may also be referred to 
as “‘s-diphenylcarbazide.”’ ) 

8. Page 147. The second paragraph 
under “Lead” should be amended to 
read: “The method outlined below for 
the determination of lead is applicable 
to potable waters. An additional co- 
lorimetric method for lead in sewage 
and industrial wastewater is described 
in Part III, Metals (Heavy), Method 
F (Lead).” 

9, Page 161. In the right column, 
eighth and fourth lines from the bot- 
tom, “meter” should be changed to 
“needle.” 

10. Page 171. The last sentence 
in Section 4.4 should be amended to 
read: “Lower the collected distillate 
free of contact with the delivery tube, 
and continue distillation during the 
last minute or two to cleanse the 
condenser.” 

11. Page 174. In the second and 
third lines of Section 2.2, “or KOH” 
should be deleted. 

12. Page 174. In the third line of 
Section 2.3b, “KNa,H,O,” should 
read “KNaC,H,O,.” 

13. Page 184. The last sentence 
in Section 4.3 should be amended to 
read: “Lower the collected distillate 
free of contact with the delivery tube, 
and continue distillation during the 
last minute or two to cleanse the 
condenser.” 
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14. Page 197. The title “Preliminary ‘‘125-ml.” An asterisk (*) should be 
_ Sereening Procedures” should read inserted at the end of this line, and 
_ “Preliminary Distillation Procedure.” the corresponding footnote should 
15. Page 205. In the third line of read: “* American Instrument Co., 
Section 4.2, “10 and 50 ml.” should Cat. No. 5-226 or equal.” 
read “25 and 50 ml.” 19. Page 397. In the fourth line 
16. Page 284. In the seventh line of Section 2.2, the asterisk should be 
of the second paragraph in Section 3.2, 
the figure “3.250” should be changed 
“3.249.” 
17. Page 368. In the second line of 
Section 3.12, “1,5-diphenylearbazide” dagger. 
_ should read “1,5-diphenylearbohydra- 20. Page 503. In Table 30, third 
side.” (See correction No. 7.) column from the right, the first line 
18. Page 397. In the first line of in the sixth group of five lines, “22” 
Section 2.1, “140-ml” should should be changed to “33.” 


changed to a dagger (7) ; consequently, 
in the footnote at the bottom of the 
page, the asterisk should be changed 
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You can contribute importantly to building community 
good will, to attracting new people, new building, new 
industry, vacationers...all that adds to local prosperity! 


You do it by serving water that is consistently palatable 
. .. completely in keeping with the Araerican standard 
of living today. 
You do it by daily threshold odor tests to detect trouble 
instantly. You know precisely the amount of AQUA 


town money. 


a ae Ade 18 rat NUCHAR needed from day to day to adsorb all taste- 
i = and-odor-forming substances. And you thereby save your 
7, 


West Virginia 
Pulp and Paper 


When unusual problems arise, you can rely on our author- 

itative technical service. We’re glad to be part of your 

plan to keep friends and influence people 


INDUSTRIAL CHEMICAL SALES DIVISION 


230 Park Ave., New York 17 + Philadelphia National Bank Bidg., Philodeiphia 7 


35 E. Wacker Dr., Chicago | - 


2775 S$. Moreland Bivd., Clevelond 20 
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SPRINKLING 


ODAY 


Not everyone’s happy as a lark’ 
in the summer 


Every year, in many areas of the country, water wells bottom 
out, reservoirs bare their skeletons, water pressures drop, and 
political pressures rise. It’s getting worse. In 20 years the coun- 
try will need twice as much water, New resources will cost 
billions ...if they can be found at all. It’s time to face up to this 
problem now. 

In your business you can stop costly leaks and careless waste 
simply by placing meters at key points. They show where you 
can save water (and money) by improving processes, by recir- 
culating and reconditioning water for re-use. 

Water conservation—through accurate metering—is Nep- 
tune’s biggest business, growing rapidly with the country’s need 
for water. We'll be glad to help you with your water metering 
problem. 


*Our lark’s a Hartford robin, in Connecticut's 1957 drought 


LIQUID METERS 
NEPTUNE METER COMPANY/casmerers 


47-25 34th St., Long Island City 1, N. Y. | ELECTRONIC SYSTEMS and COMPONENTS 
In Canada: Neptune Meters Ltd., Toronto, Ontario | for MEASUREMENT and CONTROL 
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Eau K, eau K has been the story 
of the past month, with, first, Senator 
Kerr, and, then, President Kennedy 
focusing the spotlight on water re- 
sources. And more than just OK, too. 
Both of them were really on the beam, 
eschewing predictions of imminent 
doom in favor of presenting positive 
programs for assuring the nation and 
the world all the water they need when 
and where they need it. 

The text of the Kerr committee sum- 
ary report is featured in the more per- 
manent pages of this issue (p. 371), 
but having so long waited for appreci- 
ition of the problem by someone who 
is somebody in a position to do some- 
thing, we cannot resist quoting here 
me happy paragraph that tells the 
story we have never had the voice to 
tell : 

With its abundant supply of good 
water and its advanced technology and 
skills, the United States need never suffer 
for lack of water. Water shortages can 
xe alleviated. The lack of water need 
10t limit our economic destiny. But 
ositive action must be substituted for 
complacency. There is work to be done, 
work to develop and use the abundant 
resources placed in our custody by a 
Munificent Providence, work to develop 
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permit ever increasing needs to be filled 
within the finite limits of the resources 
we have. First and most important step 
toward getting the job done is the devel- 
opment of increased public awareness and 
understanding of the nation’s water re- 
sources problems; of their effects on the 
nation’s economy; and of the possible 
ways of solving them. 


President Kennedy, too, did some 
telling telling in outlining to Congress 
a natural resources program that gave 
some hope of a reduction, if not an 
end, of wasteful conflict among the 
welter of federal agencies responsible 
for the nation’s resources, that put the 
desalinization program in better per- 
spective in aiming it at the solution 
of world water problems, and _ that 
even suggested : 


If all areas of the country are to enjoy 
a balanced growth, our federal reclama- 
tion and other water resource programs 
will have to give increased attention to 
municipal and industrial water and power 
supplies as well as irrigation and land 
redemption. . 


Komes the millennium! 


Baring their teeth, but few facts 
about them, were Mayors Stanley J. 
Davis of Grand Rapids, Mich., and 
W. B. Hartsfield of Atlanta, Ga., last 
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(Continued from page 39 P&R) 


The grease monkey is dead, long 
live the lubrication mechanic. So said 
the editors of Mill & Factory magazine 
in sizing up the ‘Sixties in a recent 
issue. More than just semantics, 
though, their point was that the trend 
toward mechanization and automation 
in production facilities, toward the sub- 


an _ Feb. 18 in debating the question “Is 
Fluoridation of Public Drinking Water 
Desirable?” on NBC-TV’s network 
feature, “Nation’s Future.” We don’t 

_ know if the extra police employed to 

I ky the studio during this show 
were busy or not, but it would have 
been helpful if one of them could have 
¥ Bis detailed to direct the traffic in stitution of electronic, pneumatic, and 
_ words. Whether or not anyone was’ hydraulic controls for human opera- 


- able to elicit any telling pros or cons tors, has raised the maintenance de- 


from the dispute, it is doubtful that 

either mayor convinced his opponent 
or anyone else of either the merits or 
evils of fluoridation. But, then, it is 
perhaps already too late to convince 
anyone anyway. Certainly current sta- 
tistics on the progress of fluoridation 
would almost seem to support the fact 
that everyone has already made up his 
mind. 

We did read recently that installation 
of water fluoridation equipment for 
Barneveld, Iowa County, Wis., was 
approved, but the more significant 
changes now seem to be awaiting the 
operations of the mortality table—per- 
sonal or political. Being less aroused 
about the subject than most, we shall 
plan to wait. 


John D. Johnson has retired as gen- 
eral superintendent of the Erie ( Pa.) 
Bureau of Water, after 54 years of 
service with the agency. A member 
of AWWA since 1942, he was pre- 
sented with the Fuller Award in 1954. 


Charles Stewart Mott, president of 
the Northern Illinois Water Co., has 
presented stock valued at $545,187 to 
Stevens Institute of Technology, Ho- 
boken, N.J. This gift brings his con- 
tributions to the college’s endowment 


fund to more than $900,000. 


partment from the janitorial level to 
one where it requires the highest skills 
in today’s industrial plant. Water util- 
ity operations may not generally have 
reached that point yet, but they are 
certainly headed in that direction. All 
of which emphasizes the importance of 
in-service training programs to make 
mechanics of your monkeys, lest your 
equipment make monkeys of your 
mechanics. 


Domestic water system sales in 
1960 were down more than 100,000 
from the mark of 786,000 in 1959. 
Looking for a reason among the sta- 
tistics of home building and population 
movements, we encountered this pos- 
sibility in a Canadian newspaper : 

In the drinking well 
Which the plumber built her, 
Aunt Eliza fell... 
We must buy a filter. 
One might suppose, though, that a sim 
ple aunt decanter would suffice. 


Warren A. Gentner has retired as 
chief engineer and deputy manager 
of the water bureau of the Hartford 
(Conn.) Metropolitan District, after 
48 years of service with the district 
Appointed as deputy managers were 
Gilbert U. Gustafson and Alexander 
J. Minkus. 
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starts with GENERAL CHEMICAL ALUM 


General Chemica] meets your every 
requirement for alum in water and 
waste treatment. You can order dry 
alum in bags or bulk... liquid alum 
in tank trucks or tank cars. 29 
General Chemical producing plants 
plus a coast-to-coast network of 
warehouses for dry alum assure de- 
pendable supply at all times. 

As the nation’s primary alum pro- 
ducer, General Chemical maintains 
a skilled technical service team to 


assist customers with design and in- 
stallation of alum storage, handling 
and feeding facilities . . . establish- 
ment of alum dosage... laboratory 
analyses...and other phases in alum 
application. 

For further information, write or 
phone today. If you do not already 
have a copy of our comprehensive 
technical brochure, “Aluminum 
Sulfate,” please request one on onal 
business letterhead. 


GENERAL CHEMICAL Divi goad 
40 Rector Street, New York 6, N.Y 


Basic to 
America's Progress 
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of which we 
last month 
seems now to 


Winter complaint, 
gave some _ intimation 
(March P&R, p. 44), 
have spread in all directions, with 
freezeups, main breaks, drought, and 
floods as the principal symptoms: 

At Albion, N.Y., with its creek 


ie source frozen dry, the village had been 
“ tapping the Erie Barge Canal until it 


Action by Governor Rockefeller per- 
mitted lifting the locks under repair to 
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replenish the auxiliary supply, but real 
relief was a good many swallows away. 

At Bath, N.Y., with the frost line 
down more than 5 ft, the water table 
was affected to the point of reducing 
yield from one of the city wells. Mean- 
while, the utility’s emergency crew was 
working full time with its thawing 
equipment to keep Bath water running. 

At Belfast, N.Y., a combination of 
leaking mains and open taps to prevent 
freezeups drained the reservoir dry 


Albert G. Fiedler (left), assistant chief of the water resources division, USGS, 
recently received the Distinguished Service Award of the Department of the 
Interior, presented by Assistant Secretary Royce A. Hardy. The award was 
presented for his 41-year career, distinguished by leadership and research in 
ground water hydrology and ground water law. He is a Life Member of 


AWWA, having joined in 1929. 


1939 and the Fuller Award in 1958. 


He was presented with the Goodell Prize in 
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TAPPING UNDER. PRESSURE 


essure tapping Concrete Pressure Pipe is easy and economical. A small crew working with standard equipment can 


tall a new outlet in a concrete pipeline in a few hours, without interrupting service to your customers. @ Saddle 
ype outlets are readily available for installation by your own forces or by others. Properly installed with protective 
rete coatings, these outlets will be as durable and dependable as the pipeline itself. @ To keep pace with the 
nstant increase in demand for water, most municipalities and water agencies in the West have successfully expanded 
ting water supply systems by pressure tapping their concrete pipelines. @ In addition to other assistance an 
rican sales engineer will be glad to show you a motion picture film demonstrating the tapping procedure. The 
city of pressure tapping is another reason why Concrete Pressure Pipe means long term economy for you. 


an Pipe and Construction Co. - Los Angeles - San Diego + Hayward - Port 
, Colombia ‘ American Concrete Pipe Co. (subsidiary) - Phoenix + Albuquer 


MBER OF THE AMERICAN CONCRETE PRESSURE PIPE ASSOCIATI! 


LONG-TERM ECONOMY 

| 
PIPE AND CONSTRUCTION CO. 

j 
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and sent authorities to the nearby 
Genesee River to draw an emergency 
supply through fire hoses. 

At Cleveland, Ohio, a single break 
flooded a ten-block area to depths of 
2 ft. 

At Kansas City, Mo., ice jams along 
the Missouri were so bad they blocked 
the mouth of the Kansas River and 
reversed its flow. 

At Louisville, Ky., main breaks in- 
Wee. in creased sharply and ice-breaking crews 
had to be put to work to keep the co- 
agulation basins operating. 
At Milwaukee, Wis., a main break 
flooded a steam heat channel serving 
567 buildings in the business district 
and disrupted or discontinued opera- 
tions throughout the area as the heat 
was cut down and, finally, out when the 
Steam line broke, too. 


© 


At Oakhurst, N.J., a frozen water 
main to a grammar school gave 1,000 
pupils an extra holiday and_ their 
mothers extra work. 

At Ogden, Utah, the snowlessness 
of surrounding mountains threatened 
the shortest water supply in the 40 
years that surveys have been made. 

At Ottosen, Iowa, frozen ground 
concealed a leak that boosted pumpage 
from the normal 3,000 to 13,000 gpd 
and necessitated shutdown of the sof- 
tening plant, which couldn't handle 
the load. At the end of 2 weeks of 
hunting, with the leak traced only to 
“the south part of town,” authorities 
were ready to employ a dowser. 

At Passaic, N.J., the Passaic Val- 
ley Flood Control Assn. issued a warn- 
ing to all communities in the valley that 
the ice volumes on the river were so 
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fila) POSITIVE CONTROL OF MATERIALS FLOW 


BUILT TO AWWA SPECS! 
Butterfly Valves 


for built-in dependability ! 


Bubble-tight closures . . . no freezing . . . easy 
operation after long periods in one position! 
First valves built to AWWA specifications . . . 
performance-proved in 25 to 125 psi range. 
Feature non-corrosive metal to rubber seating. 
Shaft rotates full 90° . . . assures positive 


seating. All types of operators available .. . 
manual, electric, cylinder, or square nut for 
CYLINDER buried service. Write a+" industries, Inc., 
"a 365 Harris Ave., Providence 1, R. I. oe 


industries 


OMEGA 
FEECERS contro / CONTINUOUS PROCESS ENGINEERING 


FREE! 


new 12-page 
bulletin gives 
complete details. 


METERS 


. 
— 
MANUAL 
. 
SQUARE 
4 


TRINITY! 


fittings 


AWWA Standard 
Bell Spigot 
Watermain Fittings— 
2” through 36”. 


hh 


Ring Tite Fittings 
3” through 20” 
Class 150. Class 
100 through 12”. 


Short Body and 
Mechanical Joint 
Watermain Fittings— 
2” through 20”. 


Fluid-Tite Fittings— 
3” through 16” 
Class 150. Class 
100 through 12”. 
Fabricated Piping 


Flange Fittings 


TRINITY VALLEY IRON 
AND STEEL COMPANY 


Poll 


d 

a 
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great that they faced the worst flood- 
a ing in the area’s history when the 
thaws set in. 
At St. Louis, Mo., a break in a 48-in. 
main during 20°F weather turned the 
surrounding streets into frigid rivers, 
‘turned over cars, flooded homes and 
business establishments, sent firemen 
7 and Coast Guardsmen on rescue mis- 
sions in boats, and did an estimated 
$500,000 in damage. 

At Sylvan Beach, N.Y., residents 
a = melting snow in their bathtubs to 
: _ obtain water as 75 of the community’s 
370 services were frozen solid and 
the supply to the others was dwindling 
fast. 

At Trenton, N.J., state officials were 
working with the Army and Coast 
Guard on plans to avert disaster if a 
sudden thaw set in, record snow on the 
watersheds and record ice in the rivers 
threatening worse conditions than 
during the New Jersey—Pennsylvania 
floods of 1955. 

And at West Keansburg, N.J., the 
local water company was distributing 
2 gpd per customer by hand to those 
in the frozen service area. 

Remember the winter of 1960-61? 


: ‘Computer Forecast Kennedy Sun- 
shine’ was the headline in the London 
Observer on Feb. 5, crediting Dr. 
Irving P. Krick, Water Resources De- 
velopment Corp., Denver, Colo., with 
another triumph in weather forecast- 
ing. The forecast, made on Dec. 16, 
read : 


Our forecast for Washington, D.C., 
on Friday, Jan. 20, calls for fair weather 
with no precipitation. However, it will 
be cold. Snow may accompany a storm 
a few days prior to Jan. 20, but there 
should be time to clear the streets fol- 
lowing it. Another period of stormy 


(Continued on page 48 P&R) 


weather will arrive in Washington late 
Jan. 21 or 22. 


Well, as the Observer said, he was 
right, but not dead right. Still we ad- 
mire the guy for his willingness to risk 
being right dead for, as the inaugural 
committee said, “a sense of civic duty.” 

All this, though, harks back to a 
once favorite subject of Irving Krick’s 
and ours—the subject of rainmaking, 
that is, still far from dead, though in- 
clined now to be rather deadly in 
many places. Our files these days are 
rather meager, going back almost a 
year to a report from the University 
of California on a 3-year survey of 
silver iodide seeding that “left un- 
answered” the question of whether the 
technique was effective or not. Then, 
last August, we discovered a report in 
Science Digest concerning the seeding 
ability of salt spray and the dust of 
meteors [they had it]. And in De- 
cember we learned that the Chinese 
Communists were playing with the sil- 
ver iodide technique as developed in 
the United States and in the Soviet 
Union, reporting 70-80 (interpreted as 
10-15) per cent success. Finally, last 
month from Australia we had word 
that US U-2 planes were helping an 
Australian scientist, “Taffy” Bowen, 
in a study of seeding procedures, while 
the Commonwealth Research Organi- 
zation was reporting varying degrees 
of success with silver iodide, with pre- 
cipitation gains reaching 25 per cent 
in one test region. 

One would have to say that seeding 
isn’t nearly as successful now as we 
were able to report it some years ago. 
It must be that clouds, like crops, need 
rotation in their seeding. Or more 
imagination. Or less classification. 
Or to start raining. 
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A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 


An F-M exclusive! Brand new impeller de- 
sign will increase pumping capacity 35% 
to 40%! Result... you can move more 
cubic feet of water per second—at greater 
savings! ; 

F-M Deep-Well Turbine Pumps .can 
meet your city water needs with fewer 
pumps... sma//er motors. This adds up 
to extra-savings! 

F-M Deep-Well Turbine Pumps are 
smaller, more flexible, and far more effi-- 
cient. Sizes range from 4” through 48" in 
diameter. Units are available in semi-open 
impeller construction or enclosed impeller 
construction. . 

Like all Fairbanks-Morse products, 
these new Deep-Well Turbine Pumps 
hold operation and maintenance costs to 

minimum. And—you can count on con- 
tinuous operation because of famous 
Fairbanks-Morse service—available all the 
time—anywhere. 

For further information on Fairbanks- 
Morse new Deep-Well Turbine Pumps, 
write: Pump & Hydraulic Division; 
Fairbanks, Morse & Co.; Kansas City, 


x/ 
. Increases pumping capacity 35 Os 
. 
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Instant coffee having been one of 
our pet abominations, we were hardly 
thrilled by the recent announcement of 
instanter coffee—instant coffee, that is, 
premeasured in an instant pouch. No 
more arduous computation of quantity 
required, no more tedious washing of 
the spoon, just drop the pouch into a 
(paper) cup of hot water, the pouch 
dissolves with the coffee, and there you 
are—there you are, not us. 

All this instantaneity, though, has 
set us thinking. Just add water these 
days and almost anything is yours— 
from pumpkin pie to paint, from coffee 
to concrete—so why not an instant wife ? 
After all, a constituted woman is more 
than 70 per cent water. Dehydrated, 
a most acceptable one would total no 
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more than 30 Ib of chemicals—worth 
$2.50 in the good old days, but prob- 
ably $7 now. No matter, we're a 
sport, and the 9 gal of water to be 
added will cost no more than half a 
cent. As a matter of fact, for $7.25, 
we can probably pay for a reconstituted 
wife and two cups of instanter coffee. 

The directions, by the way: pour 
little me. 


The biggest 1961 compact prom- 
ises to be neither automotive nor cos- 
metic, but water resourceful—the Dela- 
ware River Basin Compact, that is, 
through which the governors of Dela- 
ware, New Jersey, New York, and 
Pennsylvania, together with a repre- 
sentative of the federal government, will 
become members of a commission for 
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This Month Dears Ago 


April 1911—At the Torresdale plant in Philadelphia, disinfection with chloride 
of lime was discontinued for the summer. It had been applied to the water in the 
clear-water basin after finding that the bactericidal efficiency of hypochlorite declined 
in cold weather. 


April 1911—“A high-pressure water supply system for fire protection in Boston 
is strongly advised in a report just made public by the Committee on Fire Preven- 
tion of the National Board of Underwriters . . . the report states that ‘high-pressure 
water mains used exclusively for fire protection’ have already been installed in New 
York City (three systems altogether), Philadelphia, Cleveland, Detroit, Buffalo, Oak 
land, Cal., Toronto, Ont., and Winnipeg, Man. In addition, San Francisco and Balti- 
more are putting in such systems, and Portland, Ore., and Toledo, Ohio, have started 
them. The system in Philadelphia has been in use nearly eight years.” 

April 1886—J. Nelson Tubbs, superintendent of the water works of Rochester, 
N.Y., describes in his annual report the multiple-jet aerators provided in the distribut 
ing reservoir for use during the summer. “The water returns in finely divided par 
ticles, almost in the form of spray, and in its passage through the air is thoroughly 
aerated. The fountain... is ... visible in some directions at a distance of at 
least 12 miles, and attracts a vast number of visitors during the season in which it 


in operation.” 
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Another shipment of “habit-forming” valves 


built for performance that always captures repeat customers! 


Chalmers valves destined for a long-time customer. These 
units will augment hundreds of A-C valves already installed 
in the same western metropolitan water system, many of them 
tracing satisfactory service back a quarter of a century! 
Shown are four 300-lb, 24-in. Rotovalve units (two motor- 
operated, two manual) .. . a 48-in. cast-steel Rotovalve for 
_ 300 psi (motor-operated) ...and several butterfly valves of 
- the 136 ordered (all rubber-seated, motor-operated, ranging 


Here we see one small part of the latest shipment of Allis- * : 


to “off-the-shelf” availability. For help anytime, contact your 
nearby A-C valve representative, district office, or simply write 


| 
ALLIS-CHALMERs <<) 
: Allis-Chalmers offers today’s only complete, perpetual rotary- 
palve stocking program, assuring you fastest delivery, thanks 
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water service 
products 


iT PAYS 


CURB STOPS 


one of a 
complete line 
water 
service 
products 


GENERAL PRODUCTS DIVISION 


AYS MFG. CO, 


ERIE, PA. 
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the planning, conservation, utilization, de- 
velopment, management, and control of 
the water and related natural resources 


| of the Delaware River Basin for the im- 


provement of navigation, reduction of 
flood damage, regulation of water quality, 
control of pollution, development of water 
supply, hydroelectric energy, fish and 
wildlife habitat, and public recreational 
facilities, and other purposes . 


on the 12,757-sq mi Delaware Basin. 
Unique in including the federal govern- 
ment as an equal partner with the 
states, in including the governors, 
themselves, rather than appointees, as 
members of the commission, and in the 
broadness of the powers involved, the 
proposed “treaty” is also unusual in 
specifically barring sale of hydroelectric 
power from Delaware River plants 
to ultimate consumers, reserving the 
power for utilities and other whole- 
sale users. 

Having received the blessing of all 
four governors and of the federal- 
government representatives who partici- 
pated in developing it, the agreement 
now must receive the approval of Con- 
gress, where it has already been intro- 
duced in both houses, and the legisla 
tures of the four states. Most im- 
patient for approval are the Army 
Corps of Engineers, whose 58-project, 
$437,000,000 water storage plan will 
come under the compact, and New 
York City, whose rights to 800 ms 
of Delaware water will be virtual 
secured by it. 

The “biggest” perhaps will not see 
to be justified when the service are 
involved is less than 1 per cent of tl 
land area of the United States. B: 
with 13 per cent of the nation’s popt 
lation residing there it certainly hi 
to be acknowledged as “compact.” 
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WINCHESTER, VIRGINIA, WATER 


TREATMENT PLANT beautified and protected 
exclusively with colorful INERTOL® coatings 


PIPE GALLERY: Pipes painted with Glamortex® 


INERTOL COATINGS USED 100%! The City 
of Winchester aimed for beauty and pro- 
tection. That’s why rugged Inertol paints 
were chosen for complete protection of 
the new Percy D. Miller Water Treatment 
Plant, part of a multi-community, multi- 
million-dollar water system. 


[his new 7 MGD system was built to meet 
the rapidly expanding industrial and resi- 
dential needs of Winchester and neighbor- 
ing areas. For long-term maintenance 
economy...good looks...and lasting pro- 
tection, Inertol coatings were specified 
100% by Alexander Potter Associates, 


Enamel—a glossy, aikyd-resin enamel 
of highest quality. Weather-, wear-, and fade-resistant. Walis and ceiling protected a 
with Ramuc® Utility Enamel—a glossy, natural rubber-base coating. Leaves tile-like, | 
easy-to-clean finish. Both Gtamortex and Ramuc in dozens of eye-pleasing colors. ne 


Consulting Engineers, New York, N. Y., 
Mr. M. H. Klegerman, Engineer. 


Specialized Inertol coatings are specified 
year after year by consulting engineers to 
withstand corrosion, submersion; outdoor 
and indoor use. A paint best suited to 
solve your problem can be selected from 
Inertol Company’s complete line. 


Buy Inertol paints direct from the manu- 
facturer. Shipment within 3 days from 
our plant, or nearby warehouse stocks. 
For valuable maintenance painting guide 
with handy paint selector chart, write 
today for free folder W587. 


Ask about Rustarmor®, Inertol’s new hygroscopically controlled rust-neutralizing paint. 


484 Frelinghuysen Avenue, Newark 12, WN. J. 


INERTOL co., INC. 


27-6 South Park, San Francisco 7, Calif. 


A complete line of quality coatings for water, sewage and industrial wastes plants and swimming pools. 


See us at our booth 4105 at The Construction Specifications Institute Convention, May 22-24, 1961, New York City 
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DON'T BE 


LED BY 


TNITIAL PIPE 
COSTS... 


Certain factors concerni 
the type of pipe to be used f 
a proposed water or gas pré 
ect must be examined ca 
fully: 


First— how much does t 
pipe cost, compared to otk 


types? 


Second — how often will 
require repair? 


Third — how long before 
has to be replaced? 


Sometimes the first cost 
jobs where cast iron pipe 
specified, is higher than sil 
lar projects using cheay 
pipe. Yet, in the long nm 
cast iron pipe costs le 
Here’s why: 


@ Cast iron pipe rarely 
quires repairs. Its rugs 
construction, corrosion-re| 
tant qualities and bottle-ti; 
rubber-ring joints will wi 
stand the most severe p) 
sures. 


@ Cast iron pipe is built®™ 
ast—98 American cities 
testify to that. They’ve ix 
ast iron pipe installation 
onstant use for over a c 
tury! Once cast iron pipe i 
the ground, it stays there ii 


Den’t be fooled by 
cost”’ pipe. Insist on the 
that will actually save 


money over a period of ye@ 


In Nebraska—Here a sectio: 

cast iron pipe is being relocel™ 

Twenty-five years old, the pi) iim 

still in condition 
er required major repair . 
lacement. 


Rely on CAST /RON F# 
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In Indiana (above)—‘‘All-weather’’ In Kansas (above)—36” cast iron water _ 
cast iron pipe is quicklyinstalled despite main. Another part of this main was floated _ 5 
wet trench conditions. Slip-on joints out of its trench by a heavy downpour. ~~ 
were easily assembled, with one work- Later a 150 psi water test revealed no aks _ 
man using a crowbar. in the slip-on joints! aa 


7 
In Pennsylvania (below)—This 16” cast iron pipe is being installed as fast as the : 
trench hoe can prepare the trench. Handy lengths and slip-on joints make cast _ “ 
iron pipe easy to handle, even in crowded neighborhood sectors; require less labor. 7 


CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
Cast Iron Pipe Research Association, Thos. F. Wolfe 
Managing Director, 3440 Prudential Plaza, Chicago 1, Ill- 
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Samuel B. Nelson 


William S. Peterson has retired as 
general manager and chief engineer of 
the Los Angeles Dept. of Water & 
Power. His successor is Samuel B. 
Nelson, formerly chief engineer of 
water works and assistant manager, 
the position that has been taken over 
by Max K. Socha. In a reorganiza- 
tion of the department, Burton S. 
Grant has been assigned to a new posi- 
tion of assistant to the general manager. 


What price water? is a question we 
keep asking, and the answers range 
from the ridiculous to the sublime. 
You are familiar with the ridiculous. 

“At least sublime” said the residents 
of Virginia City, Nev., when the Ne- 
vada Public Service Commission last 
spring approved domestic rates of $6 
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for the first 300 cuft, 60 cents per 
100 for the next 700 cu ft, 50 cents per 
100 for the next 1,000 cuft, and 40 
cents per 100 for all over 2,000 cu ft. 
Not the cost of lime, but the cost of 
getting water from Lake Marlette 30 
miles through the mountains to Vir- 
ginia City through a system that cost 
a million dollars when it was built back 
in the days of the Comstock Lode was 
the basis of the price. 

“Not enough” said owners of prop- 
erty in the Isles of Capri subdivision 
in Everglades, Fla., when a developer 
proposed a rate of $6 for the first 2,000 
gal and $2.50 each for each additional 
1,000 gal, plus a meter charge of $15 
and a connection charge of $25. Rea- 
son for the “not enough,” of course, is 
that the property owners, who must also 
pay $650 for the privilege of access to 
water on tap, are worried that the 
“residents” will not be paying enough 
to cover the supplier’s cost of bringing 
the water from Naples by tank truck, 
dumping it into a reservoir, and then 
pumping to the homes. And if they 
don’t pay enough, obviously property 
values will go down. 

“Cheap” said the followers of 
“Bishop” William Estep when he 
asked $1,000 for a year’s supply of' 
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CUTS COSTS! 


BUILDERS-PRC 


METERS + FEEDERS / CONTINUOUS PROCESS ENGINEERING 
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FORD 
Saddie-Nut 


HOLDS the meter for you! 


Save time . . . . Save trouble . . . . Save gaskets, by 
y putting the FORD SADDLE NUT at inlet, or both ends 
of every meter installation. 


The patented Ford Saddle Nut has a supporting lip ex- 
tending about half way around the meter nut, so that it 
supports the weight of the meter, lines up the threads 
of the nut with the meter spud, and provides a place to 
hold the gasket before the nut is screwed onto the meter. 


The Ford Saddle Nut is available on all Coppersetters 
and Resetters at no additional cost. 

LAUSIAG A Send for Complete Information. 


= 
— Yae 
a FOR BETTER WATER SERVICES 
THE FORD METER BCX COMPANY, INC. Wabash, Indiana 
ane 
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he also called himself, 


-a wealthy merchant who was dying of 
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“Life Water” guaranteed to keep them 
alive a thousand years. And even 
cheaper was his “Thermal Water” for 
the cure of cancer, heart trouble, and 
other serious disease, or 
for the even quicker cure 

Unfortunately, 
John Smith, as 
was deprived 


almost any 
“E Water” 
of the same diseases. 
the “Bishop,” or Dr. 


of the opportunity to prove his claims 
for the tap water that he treated with 
infrared lamps, multicolored filters, and 
radio tubes in his own kitchen, when 
investigators from the California Board 


of Medicine apprehended him and con- 


fronted him with FBI charges of bail 
jumping and parole violation as well 


as federal revenue agent’s claims of tax 
evasion. 


” said Hamed Ibn el Hatib, 


“Peanuts 
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thirst in the Sahara desert when he 
paid his camel driver $20,000 for the 


driver’s last drink water. Unfor- 
tunately for both of them, they both 
died 1,000 ft from an oasis, but the 


money, together with a signed state- 


ment of the transfer, was found on 
the driver and paid to his widow. © 
What price water, indeed? 


The National Conference on Wa- 
ter Pollution, held last December, at- 
tracted a registration of more than 
1,200 participants. Reports on results 
of the meeting indicate that it helped 
to develop new information and fresh 
points of view on the important sub- 
ject of pollution control. Thirty rec- 
ommendations by sub-committees are 
included in a conference report, which 
is available on request from USPHS. 
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Sodium Silicofluoride - 997% 
Sodium Fluoride 98% 


for Public Water Fluoridation 


Meet AWWA specifications 


White or tinted blue «+ 
Minimum of storage space 
Minimum of dust in handling 


THE AMERICAN AGRICULTURAL 
CHEMICAL COMPANY 


100 Church Street, New York 7, N. Y. 


(Powder or Granular) 


Dry and free-flowing 
e Available in bags and drums. 
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Tough break, but a cinch to sanitize— 
with dry, convenient HTH chlorination. HTH releases effective, depend- — 

able chlorine to treat any emergency situation quickly . . . kill bacteria, a 
algae and fungi fast. HTH sanitizes new pipe lines, protects wellsand = 


reservoirs, too. Comes in either free-flowing granular form or handy 


tablets . . . packed in easy-to-handle new 3-34 lb. plastic containers, 
the popular 100-lb. drums, and in 35-lb. pails. Write for details today: 
Olin Mathieson, Baltimore 3, Maryland. 
i 
Here’s to Health... 
wis) 
li 
GHEMICALS DIVISION In 


— 
‘ 
7 
| 
= 
| 
: 


58 P&R 


q 
PROFESSIONAL SERVICES 


Vol. 53, No.4 


Prafessional Services = 


ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Water, Sewage, Industrial Wastes and Incineration 
Problems 
City Planning, Highways, Bridges and Airports 
Dams, Flood Control, Industrial Buildings 
Investigations, Reports, Appraisals and Rates 


Three Penn Center Plaza Philadelphia 2, Pa. 


BLACK, CROW & 
EIDSNESS, INC. 


Engineers 


Water, power, hydrology, recalcina- 
tion, waste tre atment, special investigations 
and reports, laboratory services 


700 S. E. Third Street 74 Orchid Square 
Gainesville, Florida Boca Raton, Florida 


sewe ge 


ALVORD, BURDICK & 
HOWSON 
Engineers 
Water Works, Water Purification, Flood 
Relief, Sewage Disposal 
Drainage, Appraisals, Power 
Generation 


20 North Wacker Drive Chicago 6 


CLINTON BOGERT ENGINEERS 


Consultants 
Curnton L. Bocert Ivan L. Bocert 
Donaup M. Dirmars Rosert A. Lincoun 
Cuaries A. MANGANARO WILLIAM MARTIN 


Water 4 Sewage Works Incinerators 
Drainag Flood Control 
and Bridges Airfields 


145 East 32nd Street, New York 16, N. Y 


AWWA STANDARDS 


for Water Works Materials 


Compiled, approved and published by 
your Association to meet your needs. 


Send for list of publications 


American Water Works Association, Inc. 
2 Park Avenue New York 16, N.Y. 


AYRES, LEWIS, NORRIS & MAY 


Consulting Engineers 
Lovuts E. Ayres Rosert Norris 
George E. Lewis Donatp C. Mary 
Stuart B. Maynarp Homer J. Harwarp 
Waterworks, Sewerage, Electric Power 


500 Wolverine Building, Ann Arbor, Michigan 


Bowe, Albertson & Associates 


Engineers 


Water and Sewage Works 
Industrial Wastes 


Refuse Disposal 


Valuations 
75 West Street 


Laboratory Service 
1000 Farmingtoa Ave. 
New York 6, N.Y. 


West Hartford 7, Conn. 


BROWN AND CALDWELL 
Civil and Chemical Engineers 
Water—Sewage—lIndustrial Waste 


Consultation— Design— Operation 
Chemical and Bacteriological Laboratories 


66 Mint Street San Francisco 3 


BLACK & VEATCH 


Consulting Engineers 
1500 Meadow Lake Parkway, 
Kansas City 14, Missouri 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal, Gas, Valuations, Special 
Investigations and Reports 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
Water Suppity—Sewace Disposat— 
Hypravutic DevELOPMENTS 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 E. 19th St., New York 3, N. Y. 
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BURGESS & NIPLE 
Consulting Engineers 
(Established 1908) 

Water Supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Laboratory Municipal engineering 
Supervision 


2015 W. Fifth Ave. Columbus 12, Ohio 


BURNS & McDONNELL 


Engineers—Architects—C onsultants 


4600 E. 63rd St. Traffieway 


Kansas City 41, Missouri 7 


JAMES M. CAIRD 
Established 1898 
C. E. Currron, H. A. Bennetr 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. Troy, N. Y. 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—Incineration—Gas Systems 
Valuations—Rates— Management 
Laboratory—City Planning 


601 Suismon Street 
Pittsburgh 12, Penna. 


CHAS. W. COLE & SON 
Engineers and Architects — 


2112 W. Jefferson St. 
Joliet, Illinois 


3600 E. Jefferson Blvd. 
South Bend, Indiana 


CONSOER, TOWNSEND 
& ASSOCIATES 


Consulting Engineers 


Sewage treatment, sewers, storm drainage, flood 
control— Water supply and treatment — High- 
way and bridges—Airports—Urban renewal — 
Electric and gas transmisson lines — Rate 
studies, surveys and valuations — Industrial 
and institutional buildings. 


360 East Grand Avenue Chicago 11, Illinois 


CAMP, DRESSER & McKEE 
Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 


Investigations, Reports, Design 
Supervision, Research, Development 


18 Tremont St. Boston 8, Mass. 


DAY & ZIMMERMANN, INC. 
Consulting Engineers 
Valuations 
Feasibility Studies & Reports 
Rate Cases & Financial Studies 


Supervisory Consulting Service 


1700 Sansom St. Philadelphia 3, Pa. 


CAPITOL ENGINEERING 
CORPORATION | 


Consulting Civil Engineers 


Dillsburg, Pennsylvania, U.S.A. 


Fay, Spofford & Thorndike, Inc. 


Engineers 


Water Supply and Distribution — Drainage 
Sewerage and Sewage Treatment—Incinerators 
Airports — Bridges — Express Highways 
Investigations Reports Valuations 
Designs Supervision of Construction 


11 Beacon St., Boston 8, Massachusetts 
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FINKBEINER, PETTIS & STROUT 


Consulting Engineers 


Water Supply, Water Treatment, 
Sewerage, Sewage Treatment, 
Bridges, Highways & Expresswaya 


2130 Madison Avenue Toledo 2, Ohio 


FROMHERZ ENGINEERS 
Structural—Civil— Municipal 
Four Generations Since 1867 


Water Supply; Sewerage ; Structures; 
Drainage; Foundations 


Highways & Streets 


Investigations; Reports; Plans and 
Specifications ; Supervision 


New Orleans 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 
Engineers 

Water Works 


Harrisburg, Pa 
Pittsburgh. Pa. 


GET YOUR COPY NOW! 


A list of AWWA books, manuals, standards, 
and other publications may be had for the 
asking. Is your library complete? 


American Water Works Association, Inc. 
2 Park Avenue New York 16, N.Y. 
GIBBS & HILL, Inc. 


Consulting Engineers 


Water Supply and Treatment 
Industrial and Municipal Waste Treatment 
Electric Power and Transmission 
Transportation and Communication 


GREELEY AND HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Refuse Disposal 


14 E. Jackson Bivd., Chicago 4 
GROUND WATER ASSOCIATES 
Consulting Hydrologists and Engineers 


Investigations, Reports and Recommendations 
on Underground Water Supplies. Preparation 
of Plans and Specifications. 


Box 480 JEfferson 6-0494 


Norman, Oklahoma 


an 

WILLIAM F. GUYTON 
& ASSOCIATES 

Consulting Ground- Water Hydrologists 


Underground Water Supplies 
Investigations, Reports, Advice 
307 W. 12th St. 


Austin 1, Texas 
Phone: GR-7-7165 


HASKINS, SHARP & 
ORDELHEIDE 


Consulting Engineers 
Water—Sewage & Industrial Wastes— 
Hydraulics 
Reports, Design, Supervision of Construction, 
Appraisals, Valuations, Rate Studies 
1009 Baltimore Avenue Kansas City 5, Mo. 


HAVENS & EMERSON 


A. A. Burcer A. M. Mock 

J. W. Avery F. 8S. Patocsay 

E. 8. Onpway G. H. ABPLANALP 
8. H. Surron 

F. C. Consultant 

Consulting Engineers 


Water, Sewage, Garbage, Industrial 


Pennsylvania Station New York 1, New York 


Wastes, Valuations— Laboratories 


Leader Bidg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 
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HAZEN AND SAWYER 
Engineers 
Richard Hazen Alfred W. Sawyer 
H. E. Hudson, Jr. 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 


360 Lexington Ave. New York 17, N.Y. 


THE JENNINGS-LAWRENCE CO. 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports— Design—Construction 


1392 King Avenue Columbus 12, Ohio 


ANGUS D. HENDERSON 


Consulting Engineers 
Anous D. HenpERSON Tuomas J. Casgy 


Water Supply and Sanitation 


330 Winthrop St. 
210-07—29th Ave. 


Westbury, New York 
Bayside, New York 


JONES, HENRY & 
WILLIAMS 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


2000 West Central Avenue Toledo 6, Ohio 


H. G. Holzmacher & Associates 
Consulting Engineers 
H. G. 
R. G. HotzMacHER 8. C. McLenpon 
Municipal Engineering 
Water Supply & Treatment 
Sewerage & Treatment 
Water Analysis Laboratory 


500 Broad Hollow Road, Melville, New York 
66 W. Marie Street, Hicksville, New York 


W. G. KECK & ASSOCIATES, INC. 


Consultants in Geophysics 
Ground water specialists—serving consulting 
engineers, municipalities, and industry 
Aquifer evaluation—Resistivity surveys 
Seismic surveys—Well logging 
Geological studies 


P.O. BOX 107 ED 7-1420 
EAST LANSING, MICHIGAN 


HORNER & SHIFRIN 


Consulting Engineers 


E. E. Bloss V. C. Lischer 


Airports, Sewerage & Drainage, Hydrology, 

Sewage & Industrial Waste Treatment, 

Water Supply & Treatment, Paving, Struc- 
tures, Industry Engineering Services 


1221 Locust Street St. Louis 3, Mo. 


HARRY J. KEELING 


Consulting Engineer 
Electrical— Mechanical—Corrosion 


Investigations—Reports—Advisory Service 
Mobile radio communication systems ; 
Special mechanical design problems ; 
Soil corrosion, Electrolysis, 
Cathodic protection 
of buried or submerged metal surfaces. 


1780 S. Robertson Blvd. Los Angeles 35, Calif 


ROBERT W. HUNT CO. 
Inspection Engineers 
(Established 1888) 

Inspection and Test at Point 


of n mps, Tanks, 
Conduit, Pipe and Accessories” 


810 S. Clinton St. 
Chicago 7, Ill. 
and Principal Mfg. Centers | 


KENNEDY ENGINEERS 


Ricuarp R. Kennepy Rosert M. Kennepy 


Investigetion— Design 
Water Supply Water Purification 
Sewage and Waste Treatment 
Water Reclamation 


604 Mission St., San Francisco 5 
Tacoma Los Angeles Salt Lake City 
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PROFESSIONAL SERVICES 


DEAN S. KINGMAN 


Consulting Engineer 


Water Works 
Sewerage & Treatmen 


1907 University Avenue 
Palo Alto. California 


METCALF & EDDY 


Engineers 
Investigations - Reports 
Planning - Siting - Design 
Supervision of Construction & Operation 
Valuations - Rates - Research - Management 


1300 Statler Building, Bost 


oh 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning 


Park Building Pittsburgh 22, Pa. 


JAMES M. MONTGOMERY 


Consulting Engineers, Inc. 
Water Supply— Water Purification 
Sewerage—Sewage and Waste Treatment 
Flood Control— Drainage 
Valuations— Rates 
Investigations— Design—Operation 


535 EB. Walnut St. Pasadena, Calif. 


KOEBIG & KOEBIG 
Consulting Engineers Since 1910 


Investigations, Reports, Designs 
Water Supply & Water Treatment 
Sewerage & Sewage Treatment 
Municipal Engineering 


3242 W. Eighth St. Los Angeles 5, Calif. 


Nussbaumer, Clarke & Velzy, Inc. 

Consulting Engineers 

Sewage Treatment—Water Supply 
Incineration— Drainage 

Industrial Waste Treatment 
Appraisals 
327 Franklin St., Buffalo, N. Y. 
500 Fifth Ave., New York 36, N. Y. 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 


Salt Water Problems 
Investigations 
Reports 


New York 17, N. Y. 


Water Supply 
Dewatering 
Recharging 


551 Fifth Avenue 


PARSONS, BRINCKERHOFF, 
QUADE & DOUGLAS 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures — Power — Transportation 


165 Broadway New York 6, N.Y. 


Look to the Journal 
Advertising Pages 


for guidance when you require professional serv- 
ices or water works products. A ‘Buyers’ 
Guide” appears in the final pages of this issue. 


MALCOLM PIRNIE ENGINEERS 


Matcotm Prrniz Cart A. ARENANDER 
Ernest W. Waitrtock Ma tcotm Prante, Jr. 
Rospert D. Mitcuett Atrrep C. Leonarp 


Monictpat AND INDUS@RIAL 
Water Supply-—Water Treatment 
Sewage and Waste Treatment 


; Drainage—Rates— Refuse Disposal 
American Water Works Association, Inc. 25 W. 43rd St 3013 Horatio St 
2 Park Avenue New York 16, N. Y. New York 36, N.Y. Tampa 9, Fla. | 
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THE PITOMETER 
ASSOCIATES, INC. 


Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement & Special 
Hydraulic Investigations 


50 Church Street New York 


RIPPLE & HOWE, INC. 
Consulting Engineers 


V. A. VAsEEN B. V. Howe 
Appraisals—Reports 
Design—Supervision 

Water Works Systems, Filtration and Softening 

ts, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


2747 Zuni St., Denver 11, Colo. 


Professional Cards in the 
JOURNAL AWWA 
A must for water supply consultants 
Reserve your space now 


American Water Works Association, Inc. 
2 Park Avenue New York 16, N.Y. 


ROBERT AND COMPANY 
ASSOCIATES 
Engineering Division 
Power Plants Water Sewage Plants 

Airports Industrial Plants 


Docks and Terminal Facilities 
Reports Investigations 


96 Poplar Street, Atlanta, Georgia 


Consulting Engineer 
Water Supply & Purification; Sewerage & Sew- 
age 4 Industrial Wastes; 
rts; Design ; Supervision oO 
. truction & Operation 
Analytical Laboratories 


36 De Grasse St. Paterson 1, N. J. 


RUSSELL & AXON 
Consulting Engineers 
Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 


RADER AND ASSOCIATES 


Engineers and Architects 


Water Supply, Treatment and Distribution 
Sewers and Sewage Treatment 
Investigations, Reports, Plans 

Supervision of Construction and Operations 

Aeria! Photogrammetry 


The First N i Bank Building, Miami 32, 
Florida 
1025 Connecticut Ave. N. W. 


Washington 6, D. C. | 


THOMAS M, RIDDICK 
& ASSOCIATES 
Consulting Engineers and Chemists 


— and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
ndustrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 


Analyses 


369 B. 149th St. New York 55, N.Y. 
MOrt Haven 5-2424 


SERVIS, VAN DOREN & HAZARD 
Engineers——Architects 


INVESTIGATIONS - DesiGn - SUPERVISION OF 
ONSTRUCTION - APPRAISALS 
Sewage - Streets - Expressways - High- 
Foundations - Airports - Flood 
Control - Drainage - Aerial Surveys - Site Plan- 
ning - Urban Subdivisions - Industrial Facilities 
Electrical - Mechanical 


2910 Topeka Bivd. Topeka, Kansas 


Water - 
ways - Bridges - 


J. E. SIRRINE COMPANY 


Since 1902 
GREENVILLE, SOUTH CAROLINA 
Design, Reports, Consultations 
Water Supply and Treatment 
Sewage and Industrial Waste Treatment 
Stream Pollution Surveys 
589 Chemical and Bacteriological Analyses 
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SMITH AND GILLESPIE 


Consulting Engineers 
MUNICIPAL UTILITIES 
PUBLIC WORKS 


Complete Engineering Services 


JACKSONVILLE, FLORIDA 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 
Hershey Building 208 S. LaSalle St. 
Muscatine, Ia. Chicago 4, Ill 


Hanna Building 
Cleveland 15, Ohio 


ROY F. WESTON, INC. 


Engineers—Biologists—Chemists 
Water—Sewage—lIndustrial Wastes 
Stream pollution —Air pollution 


Surveys —Research— Development— Process 
a Plans and Specifications— 
Yperation Supervision— Analyses— 
Evaluations and Reports 


Newtown Square, Pa. 
WESTON & SAMPSON 


Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Wastes Treatment. 
Reports, Designs, Supervision of Construction 
and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


| 


ALDEN E. STILSON & ASSOCIATES 


(Limited) 
Consulting Engineers 
Water Supply—Sewerage— Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—-Surveys—Reports 


245 N. High St. 75 Public Square 
Columbus, Ohio Cleveland 13, Ohio 


WATER SERVICE 
LABORATORIES, INC. 


Chemical Engineers 


Specialists in Water Treatment 
Consulting and Technical Services 


Main Office: 615 W. 131 St., N. Y. 27, N. Y¥. 
Offices also in: Phila., Wash., & Richmond 


J. STEPHEN WATKINS 
J. 8. Watkins G. R. Watkins 
Consulting Engineers 


Municipal and Industrial Engineering, Water 
Supply and Purification, Sewerage and Sewage 
Treatment, Highways and Structures, Reports, 
Investigations and Rate Structures. 


446 East High Street 


2617 Dixie Highway, Louisville 1 
107 Hale Street, Charleston, 


R. KENNETH WEEKS 


ENGINEERS 
Designers ° Consultants 


Water Supply and Purification 
Sewerage and Sewage Treatment 


7 Investigations and Reports 
sete Supervision of Construction 

Streets and Highways 

6165 E. Sewells Point Road, Norfolk 13, Va. 


WHITMAN & HOWARD 
Engineers 
1869) 


Investigations, Designs, Estimates, 
Reports, Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


Boston, Mass. 
WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers Consultants 


89 Broad St. 


Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans 
Supervision, Appraisals 


1304 St. Paul St. Baltimore 2, Md. 
WILLING WATER 


Public Relations Consultant 


Willing Water is available in blocked electro- 

types, newspaper mats, decals, and novelties for 

use in building public and personnel good will 
Send for catalog and price list 


American Water Works Association 
2 Park Avenue New York 16, N.Y. 


J WILSEY, HAM & BLAIR 
Engineers and Planners 


Investigation and Design 
Water Supply, Treatment and Distribution 
Utilities Rate and Valuation Studies 
Sewage Treatment and Disposal 
Airports, Municipal Works and City Planning 


111 Rollins Road 800 W. Colorado Bivd. 
Millbrae, California Los Angeles 41, Calif. 
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KENNEDY A.W.W.A. 
VALVE USERS... 


factual 
information 
on KENNEDY 
A.W.W.A. 
VALVES and 
HYDRANTS 


7 ae ¢ Write on your letterhead for your copy to: 


KENNEDY VALVE mez. co.— 


ELMIRA, NEW YORK 


OFFICE AND WAREHOUSES PRINCIPAL CITIES 


i 


DUCTILE IRON VALVES © CAST IRON VALVES © SRONZE VALVES © ‘INDICATOR POSTS © FIRE HYDRANTS 
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Condensation 


is paged Dy the issu 


lication 
dated May 1947. 


BACTERIOLOGY 


The Significance of the Differentiation of 
Coli and Coliform Bacilli for the Bac- 
teriological Testing of Water. W. Kretz- 
7 scuMar. Z. Ges. Hyg. (Ger.), 5:73 (’59). 
In the course of bacteriologic studies of river 

water, it was found that the generally used 
methods for demonstration of B. coli gave 
incorrect results. A new, scientifically based 
method was worked out, which deviates from 
the earlier methods of separation of fecal and 
nonfecal coli. The conceptions of coli of 
warm-blooded and cold-blooded organisms 
are abandoned. For the genera Arizona, 
Citrobacter Klebsiella, and Hafnia, the col- 
lective name of “germs of the coli group” 
is used. These must no longer be neglected 
in the assessment of water cultures. In the 
assessment of river water and of drinking 
water, different criteria should be applied 
for the demonstration of “germs of the coli 
group.” In this connection, certain proposals 
are made-—PHEA 


Methods of Measuring the Coliform Con- 
tent of Waters. A Progress Report. J. A. 
McCartny; J. E. Deraney; & R. J. Grasso. 
Sanitalk, 2:16 ('60). Intensive study of 20 
types of coliforms on membrane filter using 
Endo medium showed, in an earlier work, that 
this was the best method available. Inclu- 
siveness of the method is shown by recoveries 
ranging from 33-100% by total colony 
growth and 0-100% by sheen formation. 
Selectiveness is shown by failure to verify 
411 colonies of 1,750, or 23.5%. It is ques- 
tionable if any medium can be 100% inclu- 
sive and, at the same time, 100% selective. 
Accumulation of volatile acids was found to 
be closely associated with the formation of 
sheen, but this is not the only factor. Stimu- 
lation of formation of volatile acids was 
afforded by addition of malic acid, fumaric 
acid, and pyruvic acid to medium. All tend 
to produce overgrowth and loss of sheen in 


CONDENSATION 


Pol. 53, No.4 


Key: In the reference to the publication in which the 
abstracted article appears, 39 :473 
6 volume 39, page 473, issue dated May 1947. 
: e, 39:5:1 (May 47) indicates volume 39, number 5, page 1, issue 
Abbreviations following an abstract indicate that it was taken, by permis- 
sion, from one of the following periodicals: BH—Bulletin of Hygiene (Great Britain) ; CA 
~—Chemical Abstracts; Corr—Corrosion; 1M—Institute of Metals (Great Britain) ; NSA— 


(May -indicates 
If the pub- 


rapid fermenters of coliform group. Addi- 
tions of these acids and saccharose and 
maltose to enrichment broth was found 
definitely stimulatory to weaker fermenters 
without destroying the sheen of stronger and 
faster fermenters. Use of a semi-solid me- 
dium is being studied. It offers advantages 
of better storage, better humidity control, 
and reduction of byproduct migration.— 
PHEA 


The Rapid Identification of Escherichia 
coli I by the Production at 44°C of Both 
Indole and Gas From Lactose. J. Papa- 
vassitiou. J. Appl. Bacteriol., 21:104 (’58). 
The modification of the 44°C test proposed 
by Mackenzie, Taylor, and Gilbert (’48) is 
useful for the rapid identification of Esch. 
coli I in water and foods. False positive 
tests caused by other coli-aerogenes bacteria, 
or by their association with other organisms, 
can be considered rare. Only a few Esch. 
coli I fail to produce indole or ferment 
lactose at 44°C, and further confirmation for 
routine purposes is necessary only when the 
results at 44°C are discordant—for example, 
indole positive-lactose negative or indole 
negative-lactose positive —PHEA 


Coli Index and Fungal Microflora in Wa- 
ters of Varying Degrees of Contamination. 
I. A. Mrxwariux. Mikrobiologiya (Mos- 
cow), 27:724 (’58). <A study of fungal 
microflora was undertaken to establish con- 
nections with the coli index (I) and with 
contamn. of water by org. substances. 
Thirty varieties of fungi were detected in 
rivers, ponds, wells, and tap water. Most 
common were Mucoraceae, but some Tricho- 
derma, Penicillium, Aspergillus, Fusarium, 
and Alternaria were found. Higher no. of 
fungi present were invariably accompanied 
by a higher I and higher bacteria counts 
(II). Chlorination reduced the no. of fungi; 
in waters left to settle or filtered without 
chlorination the fungi remained unchanged. 
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BADGER METER MFG. CO. 


MILWAUKEE, WIS. U.S.A 


Face shown in 


Also available 
actual size 


in cubic feet 


Bigger face, better features make 


new Badger Read a standout 


Look at this actual-size Easy-Read face — its digits are 14” high! 
This magnetic drive meter has more exclusives: Sealed, removable 
register (comes off without disturbing the meter itself)... Truly per- 
manent magnetic coupling (it’s rustproof and noncorrosive)... Jnter- 
changeable parts. And because Easy-Read’s register and gear train 
parts operate in a clean, dry lubricated, sealed housing, fogged 
registers are completely eliminated. 

Ask your Badger representative for full details and demonstration 
of the new Easy-Read magnetic drive meter. oF - 


Split-case Easy-Read meters through 2” 


Frostproof models 5%” through 1” x 114” 5 
: ty *Pat. applied for in U.S.A. and foreign countries 


Badger Meter Mfg. Company 


4545 West Brown Deer Road . Milwaukee 23, Wisconsin 
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CONDENSATION 


(Continued from page 66 P&R) 


I and II detns. remain the most practical 
methods for checking water contamn., but 
full assay of fungal microflora is recom- 
mended where more precise characteristics 
of water reservoirs are required —PHEA 


A Study of Methods of Isolation of Sal- 
monella Organisms From River Water, 
Sewage, and Mud. S. Heinricnu G. 
Putverer. Z. Hyg. Infektionskrankh. (Ber- 
lin), 145:529 (’59). A simple enrichment 
method for detg. salmonellae in sewage, river 
waters, and mud is described. The method 
has been developed in the course of investi- 
gations on the question of elimg. these or- 
ganisms from sewage through clarification. 
The procedure is based on using a 10-times 
coned. nutrient soln. and allows a relatively 
large yield with a proportionately small out- 
lay of labor and materials, which makes it 
specially suitable for routine work. For 
the quantitative estimation of the salmonella 
load of water or mud samples, a salmonella 
titer can be detd. by this method.—BH 


Bactericidal Effect of Silver in Water. 
K. WuHRMANN & F. Zosrist. Schweiz. Z. 
Hydrol. (Zurich), 20:218 (’58). The bac- 
tericidal effect depends on Ag concn., temp., 
pH, conen. of Cl, POs~-, and Ca**, and 
O content. The test organism was Esch. 
colii—CA 


The Effect of Chemical Coagulation Upon 
Microrganisms. A. Oruita. hospo- 
darstvi, 10:70 (’60). During the coagula- 
tion of tannery wastes with a Fes(SO,)s and 
lime soln., the no. of ciliates and bacteria in 
the activation tank is reduced. Expts. to 
ascertain the substance which has the toxic 
effect were made, using infusoria (genus 
Lionotus), Esch. coli, and B. megatherium, 
and psychrophile bacteria from sewage. The 
toxicity is caused by the effect of different 
iron conens. at different pH values. A sta- 
tistical evaluation shows that, for effective 
biol. final treatment, the pH value should 
not be higher than 8.6 and the concen. of 
Fe" 20 and of Fe", 20 mg/l.—CA 
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LaMOTTE CONTROLS 


have served the Water Works En- 
gineer for more than 35 years. 


Have you sent for the latest booklet 
on this helpful LaMotte Service? 


For example — did you know that the 
LaMotte-Pomeroy Sulfide Testing 
Outfit determines accurately: 


« Total Sulfides « Dissolved Sul- 
fides + Hydrogen Sulfide in 
Sludges and Solutions « Free 
Hydrogen Sulfide in Air and 
Gases? 


We will be happy to send full informa- 
tion on this and other LaMotte units 
used in the Water Works field. 


LaMOTTE CHEMICAL 


PRODUCTS COMPANY 
Dept. AWWA Chestertown, Md. 


SUPPLIES 


W.S DARLEY & CO. 


WRITE TODAY 
For 
100 PAGE CATALOG 


W. S. DARLEY & CO. Chicago 12 
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ay gons and tank cars from 9 conven- 


You can order Cyanamid Alum for 
your filtration processes with the 
utmost confidence because Cyana- 
mid Alum is quality controlled from 


_ start to finish to meet stringent spe- 


cifications. Manufacturing plants 
are strategically located to give 
efficient service throughout the 
country. 

Supplied in the form you want 
LIQUID — for cleaner, easier, more 
economical operation. In tank wa- 


ient shipping points. Conforms fully 
to AWWA standards. 


DRY — conforms fully to AWWA 
standards in ground, rice, lump or 
powdered grades. Bagged or bulk. 


THINKING OF CONVERTING TC 
LIQUID? Your costs—and savings— 
can be determined quickly by a 
Cyanamid representative with years 
of conversion experience at your 
service. Just call Cyanamid for 
product or technical service. 


AU 


AMERICAN CYANAMID COMPANY 


Process Chemicals Department, 30 Rockefeller Plaza, New York 20, N. Y. 
In Canada: Cyanamid of Caneda Limited, Montreal and Toronto 
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The Specific Bacteriological Pollution of 
Water Courses by Sewage From Penicil- 
lin Factories. D. CorNELSON ET AL. Arch. 
roumaines pathol. exptl. microbiol., 17:271 
(58). At points upstream and 3 and 19 
km. downstream from a penicillin factory, 
0.7, 30, and 5%, resp., of the bacteria were 
resistant to 1,000 I.U. ml of penicillin. The 
resistant organisms from the factory sewage 
were mostly gram-neg. bacilli which pro- 
duced large amts. of intra- and extracellular 
penicillinase. A city of 120,000 on the same 
river contributed sewage composed mainly of 
gram-pos. bacteria, of which only 1% were 
penicillin-resistant—CA 


The Inactivation of Spores of Bacillus 
globigii and Bacillus anthracis by Free 
Available Chlorine. A. R. Brazis ET AL. 
Appl. Microbiol., 6:338 ('58). This work, 
conducted at a san. eng. center of USPHS, 
was designed to afford “practical informa- 
tion on water treatment plant operation in 
times of disaster.” It affords detailed in- 
formation about the concns. of available 
chlorine required to kill spores of Bacillus 
anthracis and B. globigit in water in different 
periods of time, at different temps., and at 
different pH levels from 6.2 to 10.5. B. 
globigii was found to be more resistant than 
B. anthracis, except at pH 9.5 or more 
(when in any case the effective concn. of 
chlorine is impracticably high): it is there- 
fore considered a satisfactory “index organ- 
ism.”—BH 


Further Observations on the Bacterial 
Content of Water in Watercress Beds. 
L. A. E. Baker & E. Buuinc. J. Appl. 
Bacteriol., 21:4 (58). The information on 
the bact. cont. of water in watercress beds 


has, so far, been limited to the examn. of 
a few samples from each bed. In order to 
obtain more detailed information on the 
fluctuations in the bact. quality of the water, 
the authors selected 2 watercress beds and 
examd. water samples collected frequently 
over a period of 1 year. They confirmed 
previous findings that even in comparatively 
well-protected beds the coli-aerogenes cont. 
of the water may be high in summer. Also, 
in circumstances where poln. is suspected, 
they showed that the coli-acrogenes cont. 
can be low in winter. The season appears 
to influence the cont. in the water of coll- 
aerogenes bacteria, pectate-liquefying bac- 
teria, and those capable of growing at 37°C. 
3ut in the case of those growing at 22°C, 
other factors appear to play a more impor- 
tant part—for example, higher counts were 
not uncommon in winter. Seasonal effects 
were less marked in water samples collected 
at the inlets to the watercress beds. The 
bact. counts increased as the sampling point 
moved from inlet to outlet —BH 


Influence of Bacteria on Oxygen Distri- 
bution in Small Bodies of Water. K. W. 
Kucuar. Sydowia Ann. Mycol. (Austria), 
11:327 (’57). In small bodies of water in- 
vestigated for O distribution, stratification 
was found to be totally unrelated to the O 
levei. The homogeneous distribution of O 
in unstratified water remained unchanged, 
even when strong bact. development was ob- 
served; such localities are neither favorable 
nor unfavorable to aerobic or anaerobic 
activity —C A 


The Toxic Effects of Waste Water on 
Aquatic Bacteria, Algae, and Small Crus- 
taceans. G. BrINGMANN & R. KuBN. 
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NOW YOU CAN SELECT AN 


AMERICAN 


METER 


ae MEET YOUR WATER CHEMISTRY 


\. Yes, now you can literally “build” an American Meter specially 

3 _ designed to meet your water conditions. You know the chemical 

, ‘\ contents of your water. You know what you need to counteract 
these contents to keep your water meters accurate and trouble-free. 


Only AMERICAN Offers a Choice of: 


Sealed or standard register box. @ 3 piece or 1 piece measuring 
disc. @ QOil-enclosed or chrome shell gear train. @ Reinforced 
or thrust-roller disc insert. @ Bronze or nickel alloy measuring 
chamber. @ Frost bottom of breakable bronze or galvanized 
cast iron. @ 3 housing styles — frost bottom, split case or solid 
case construction. 


L Look over the alternate materials and design features. 
Remember, AMERICAN bronze water meters meet all of 

the AWWA requirements. If you are in doubt about which 

to choose, our engineers will be glad to assist you. Our 

interest is to provide a water meter that will give un- 

equalled accuracy, and long life. We're doing it for 


*y others — why not let us do it for you! 
For Complete Details, write for Bulletin 58 


BUFFALO METER COMPANY, INC. 
Dept. AW, 2917 Main Street * Buffalo 14, N. Y. 
300 North Gilbert Avenue « Fullerton, Calif. 


Sales =_ throughout the nation 


Subsidiary of 
American Meter 
Company 
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Gesundheits-Ing. (Ger.), 80:115 (59). The moisture content was low and the ampules 
effect was detd. of many inorg. salts and were sealed im vacuo; but when sealed in 
org. compds. on the acid production by Esch. air the relations between survival and water 
coli, on the propagation of Scenedesmus cont. were reversed within the limits tested. 
quadricauda, and on the mobility of Daphnia The addition of glucose or sucrose to the 
magna. By using this method, the effect of | suspending fluid was beneficial, and the drier 
various industrial wastes on the aquatic the end product, the better the survival of 
fauna can be detd. before the wastes are the test organism. Those interested in the 
preservation of bacteria by  treeze-drying 


released into the streams.—C 4 
should read this paper for details —B// 


The Effects of Residual Water on the 

Survival of Dried Bacteria During Stor- Biological Purification of Phenolic Wa- 
age. W. J. Scotr. J. General Microbiol. ters. S. Lanna. Gaz, Wodai Tech. Sanit. 
19:624 (’58). After primary drying of bac- (Prague), 33:431 (’59). The Esch. colt 
teria, the unsealed ampules were placed _ strain isolated from the Veltava River de- 
inside larger tubes (which were sealed later ) compd. PhOH, 50-100 mg/l PhOH, pH 5.8, 
contg. substances of known water activity. at the max. rate of 100 mg/l/hr PhOH. 
After storage at 25°C, ampules were opened Time required to decomp. o- and p-cresol, 
at intervals and viable counts were made on =wm-cresol, and 2,3-xylenol, resp., was 2-5, 
the dried material. When the test organisms 7-17, and 12 times as long; 2,4- and 2,5- 
(Staphylococcus aureus, Pseudomonas fluo-  xylenol failed to decomp. The oospore mold 
rescens) were dried in casein digest medium, which had been grown on a liquid medium 
the best survival was obtained with a trace contg. KH»PO,-2H:O 1.770, Nas HPO, 0.060, 
of residual moisture. Salmonella Newport (NH,4)2SO,. 100, MgSO.-7H2O 2.500, and 
survived well in casein digest when the pyrocatechol 2 g, and adapted during several 
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KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 

Can be used for any de- 

termination in which color 

or turbidity can be devel- 

oped in proportion to sub- 

stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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ALVES 


WITH 
RING SEALS — 


“O” Rings, due to their simplicity and re- 
liability have been used for many years in — 

military and industrial products. Smith non- | 
rising stem valves are available with double 
“O” Ring seals. The lower “O” Ring (1) 
seals the internal pressure, while the upper | 
“O” Ring (2) is a combined external dirt — 
and reserve pressure seal. This construction 
eliminates packing, gland adjustment, and 
conventional stuffing box. All Smith 
AWWA specification valves are equipped 
with stem (thrust) collar bushings (3) and 
extra large, high strength bronze stems (4). 
These and other well known Smith superior 
design features assure positive operation, 
long service life, and minimum maintenance. 


4 


AN? 


THE A.P. SMITH MFG. CO. 


EAST ORANGE, NEW JERSEY 
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“Good thing this is simple... 
Ah hates bein’ watched 
when Ah’m workin’” 
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TYTON 


ONLY FOUR SIMPLE ACTIONS 


looking into! 


Fact! Whenever ... wherever Tyton Joint® pipe goes 
) the ground it wins more than its share of attention. 


1 why not? Tyton’s so simple ...so easy to assemble 
it’s a joy to watch. Only one accessory needed—a 
rubber gasket. No bell holes. No nuts, bolts or 
caulking equipment. Reduces weather worries too... 
Tyton can be laid in rain or wet trench. 


Simple, speedy, sure, Tyton Joint* pipe is one big 
answer to today’s problem of steadily rising costs. Get 
the money, time and labor-saving facts today. 


Call or write. 


Wipe film of Tyton Joint® lubricant over inside of 
gasket. Your receiving pipe is ready. 


Insert plain end of entering pipe until it t 
gasket. Note two painted stripes on end 


U.S. PIPE AND FOUNDRY COMPANY 

General Office: Birmingham 2, Alabama 
olly Integrated Producer from Mines 

last Furnaces to Finished Pipe. 


Patent No. 2,953,396 


F 7 Push entering pipe until the first painted st 
bi ® the se 1 stripe is approximately flush 
USTRIAL SERVICE cast with bell face. The joint is sealed... bottle-tight, 
permanently! The job's done . fast, efficiently, 


economically. Could anything be simpler? 
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months by successive passages to PhOH 
alone, 3 g/l, as nutrient, decompd. PhOH, 
o-, m-, p-cresol, 2,3-, 2,4-, and 2,5-xylenol in 
conens. of 100 mg/l (1,000 mg/l) at the 
following avg rates: 11-30 (32), 5 (1.5), 
2 (1.5), 6 (2.3), 3 (2.1), 1.4 (1.1), and 
1.4 mg/I/hr (1.3 mg/l/hr), resp—CA 


Some Microbiological Studies of Galichs- 
koe Lake Sapropel Deposits. L. D. 
SHTURM. Trud\ Lab. Sapropelevykh Otlo- 
shenu (Moscow), No. 89 ('59). Bac- 
teria, aerobic as well as anaerobic, though 
in all the sections studied, belong 
Processes, 


present 
essentially to the upper horizon. 
such as albumin decompn. (formation of 
H.S, NHs, indole, skatole, and a lack in 
mercaptans are characteristic), N fixation 
(only aerobic, Clostridium  pasteurianum, 
bacteria are found), both butyric and cellu- 
lose fermentation, desulfuration, particu- 
larly intensive in the upper horizon, take 
place also in the lower strata, causing an 
intensive decompn. of sapropel org. matter. 
Mineral admixts., such as Ca, increase with 
the formation of NHs. Some areas in sapro- 
pel deposits differ in the presence of FeS 
deposits formed by the interaction of Fe and 
H.S, the latter proceeding from sulfate re- 
duction by desulfuration bacteria —CA 


The Concentration of Bacteria Suspended 
in Water With the Help of a Soluble 
Ultra-Filter. D.Scuyma. Zentr. Bakteriol. 
(Ger.), 178:229 ('60). A method is de- 
scribed for the prepn. of a sol. aluminium 
alginate membrane filter suitable for use in 
the bacteriologic examn. of water. The 
starting material is a commercial sodium 
alginate powder “Protanal HF.” 10 g of 
this powder added to 990 ml of distilled wa- 


Vol. 53, No.4 


ter and left overnight gives a viscous yellow 
fluid which can be stored in the refrigerator 
for 4 weeks. A thin layer of this soln. is 
spread mechanically to a depth of 0.7 mm on 
the surface of a sheet of filter paper, of 
appropriate size, previously soaked in a 
molar soln. of aluminium chloride. After 
1.5 min, the gel formed on the filter paper 
surface is washed in water, autoclaved be- 
tween two sheets of filter paper, and kept 
under water until required. The alginate 
membrane formed in this way is a water- 
clear gel in a sheet of thickness 0.5 mm. It 
is composed of two distinct zones, a primary 
gel membrane 20u in thickness, which is the 
effective filtering component, and a second- 
ary supporting zone containing capillary 
channels of diameter 20-254, which run at 
right angles to the primary membrane. The 
membrane is completely impermeable to bac- 
teria, and also holds back colloidal gold par- 
ticles of only 20 my in diam. Water is 
filtered through it under slight negative 
pressure. The membrane is then dissolved 
by immersing it in a soln. of 3.8% neutral 
sodium citrate soln., which was shown to be 
quite innocuous to bacteria and even to 
tissue cultures.—B// 


The Use of Polystyrol Products in Drink- 
ing Water Pipes. Bacteriological Inves- 
tigations. B. Scumipt. Zentr. Bakteriol. 
(Ger.), 178:381 (60). A short review of 
the literature on the use of various plastic 
materials for drinking-water pipe introduces 
the work described in this paper. The ob- 
ject of this investigation was to detn. whether 
the use of polystyrol for the manufacture of 
app. employed in the lab. for the measure- 
ment of bact. numbers might have the effect 
of increasing bact. counts by causing multi- 
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PHOTOVOLT 
PH Meter Mod. 115 
ine-operated 
Meter 
‘of remarkable 


‘accuracy 
and 
at the low 


‘price of 
75 


@ SIMPLE IN OPERATION AND MAINTENANCE 
©® FAST AND DEPENDABLE IN SERVICE 


\ 


Write for Bulletin #225, also for literature on other 
Line-Operated and Battery-Operated Photovolt pH Meters 


PHOreve 


1115 BROADWAY 0) NEW YORK 10, N. Y. 
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plication of the organisms. The expts. car- 
ried out are fully described. They consisted 
of: (1) comparison of bact. counts in mains 
water with and without addition of poly- 
styrol in granular form; (2) similar com- 
parison in mains water inoculated with hemo- 
lytic Staphylococcus aureus or with Esch. 
coli; and (3) comparison of counts in Sohn- 
gen soln. (NH,«Cl, and MgSO, in 
distilled water) inoculated either with the 
same organisms as in (2) or also with typi- 
cal water bacteria with and without poly- 
styrol. The expts. were carried out at 4°C, 
20°C, and 37°C. The results of the expts. 
do not provide any evidence that polystyrol 
has any effect on bact. counts by acting as 
an additional nutrient for the organisms.— 


BH 


of Sulfur in the Elbe. B. Mutze « H. 
Arch. Mikrobiol. (Ger.), 35:303 
(60). Since 1958, samples of water taken 
} monthly from the Elbe between Schnacken- 
_ burg and Hamburg have been tested for their 
capacity to oxidize added sodium thiosulfate. 
The results are analyzed according to the 
2 Big in the river, season, and flow, and 
the responsible bacteria were identified. It 

is shown that the oxidation of thiosulfate is 
a biologic process and that its extent can be 
used as a relative measure of the number of 
sulfur-oxidizing bacteria present. In the 

_ Elbe, the capacity to oxidize thiosulfate de- 

7 creased continuously from Schnackenburg to 
just above Hamburg, increased suddenly in 
the Hamburg harbor region, and decreased 
again further down stream. Samples showed 
oxidizing action throughout the year, though 
in the stream itself the responsible micro- 
organisms were almost wholly inactive in 
the cold weather. The action was strongly 
affected flow, at high water 
Below Wedel, 
bacteria were scarce. Most 
of the sulfur-oxidizing bacteria are probably 
introduced in waste waters. Thiobacillus 
_ thio-oxidans and Th. denitifricans were iden- 


tified —W PA 


_ Investigations on the Bacterial Oxidation 


Bacterial Destruction of Sodium Nitrite 
in Open Cooling-Water Systems. D. G. 
LuNpGREN & A. Krikszens. Appl. Micro- 
biol., 7:292 (’59). Preliminary studies are 
described on the bact. destruction of sodium 
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nitrite used to control corrosion in open cool- 
ing systems. The mechanism of nitrite loss 
was found to be oxidation of nitrite to nitrate 
by Nitrobacter agilis. The ability of various 
compds. to stabilize nitrite against bact. oxi- 
dation was investigated. Only 2 compounds 
—sodium azide and Preventol GDC—were 
able to stabilize nitrite for more than 20 
days 


A New Approach to the Study of Marine 
Bacteria in Gulf and Atlantic Waters. 
C. A. Bryan «& A. H. 3RYAN. Ecology, 
40:712 ('59). In an attempt to devise new 
techniques for more accurate study of marine 
bacteria and to obtain data on their inci- 
dence, classification, and biochemical activi- 
ties, a large number of water samples were 
taken at various depths in the Gulf of Mex- 
ico and in the Atlantic coastal waters of 
Florida. The methods of sampling and 
analysis are described. It was found that 
salt-water-based nutrient agar supported 
varied and luxuriant growths of bacteria 
and aquatic fungi. The numerical incidence 
of the bact. flora appeared to be directly 
proportional to the cont. of suspended org. 
matter and plankton. Larger numbers of 
bacteria occurred in bottom samples than 
in clear surface waters. The various species 
identified are listed —IVPA 


Bacterial Analysis of Water by the Mem- 
brane Filter Technique. FE. Nover « P. 
BurKarp. Mitt. Lebensm. Hyg. (Ger.), 50: 
188 (’59). Studies have been carried out on 
the use of the membrane filter technique for 
the bact. analysis of water to detn. the effect 
on counts of Esch. coli of the method of 
sterilization of the app., the storage of the 
sample, the type and method of sterilization 
of the membrane, the type of nutrient me- 
dium, and the period of incubation. It was 
found that the method of sterilization has 
no effect on the count, and that bact. sus- 
pensions are stable for 3-4 hr at 4°C. Lower 
counts were obtained with MacConkey, eosin 
methylene blue, and desoxycholate media 
than with the other media exmnd.—W PA 


The Differentiation of Coliform Bacteria 


Isolated From Drinking Water. H. Hass 
« H. Mutter. Arch. Hyg. u. Bakteriol. 
(Ger.), 144:1 ('60). In the examn. of 


coliform bacteria isolated from water san 
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install gate valves 
under pressure! 


MUELLER: INSERTING VALVES 
é ater.system ... where 


a talled anyv re in your wé S) 7 
. Where present valves do not work _ 
... Without shut- 


additional control valves are neede a. 
. in hydrant stubs to permit repairs and replacement 
All operations are performed under full service pressure 
without interrupting service ... without loss of fire protection 
alve mechanism of Mueller Inserting Valves is identical to that 
AWWA Gate Valves and Mueller Tapping Valves — 


down... 
>” or 8” cast iron main. 


The gate 
of dependable Mueller 
in fact, all parts are interchangeable 

Now available for installation in any existing 4”, 6 


DECATUR, ILL. 


Standardize on Muelle? 
j “G. Factories at: Decatur, Chattanooga, Los Angeles 
In Canada: Mueller, Limited, Sarnia, Ontario 


Write for complete information 
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NOW AVAILABLE! 
THE WHEELER 


“SUPER” 


HYDRAULIC PIPE CUTTER 


for 10” thru 20” 
CAST IRON WATER MAIN 


No rotating—all you do is wrap the 
chain around the pipe, engage it in 
the cutter’s upper jaws, adjust out 
slack and operate pump. 


JUST 
SQUEEZE AND POP! 
For pipe sizes up to 12” we recom- 
mend our Heavy-Duty Hydraulic 


shown here in the act of cutting a 
section of large diameter pipe. 


The Wheeler Mfg. Corp. 


P. O. Box 688 
Ashtabula, Ohio 
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ples, it was found that the types which occur 
most frequently—namely, species of Esch. 
(Citrobacter) freundit and Aerobacter (Clo- 
aca) cloacae—cannot all be identified by the 
IMViC reactions, and consideration should 
also be given to production of gas from glu- 
cose at 45°C, production of hydrogen sulfide, 
and liquefaction of gelatin. Classification 
schemes used in water bacteriology must be 
adjusted to the modern classification of En- 
terobacteriaceae which does not place the 
highest importance on lactose fermentation. 
The classification of lactose-fermenting 
strains also requires further investigation — 


WPA 


Lake Water and Sediment. VI. The 
Standing Crop of Bacteria in Lake Sedi- 
ments and Its Place in the Classification 
of Lakes. F. R. Haves « E. H. Antuony. 
Limnol. & Oceanogr., 4:299 ('59). With a 
view to detmng. whether bacteria could be 
used as an index of the productivity of lakes, 
studies are in progress on the reliability of 
bact. counts and on the relation between 
bact. numbers and other factors in lakes of 
different character. The app. and procedure 
used for detmng. bacteria in lake water and 
bottom sediments by the membrane filter 
technique are described. It is calculated that 
a single sample would give an error of 
+130%, but by taking samples at 4 different 
times the error could be reduced to +36%. 
There was no significant reduction in bact. 
nos. with depth in the first 5 cm of the 
bottom mud; below this, a gradual reduction 
in nos. was observed. In clear-water lakes, 
the bact. counts were found to be closely 
related to factors thought to be connected 
with productivity, such as methyl orange al- 
kalinity, conductivity, and oxygen consump- 
tion over mud. However, brown-water lakes 
were found to have high hact. counts, al- 
though they are low in alkalinity and con- 
ductivity. In these lakes, the bact. count 
was found to be closely related to the color 
of the water, and it is suggested that this 
could be used to detn. what part of the bact. 
count in any lake is to be attributed to bog 
By subtraction of the bog fraction, the true 
measurement indicative of productivity could 
be obtained —W PA 


Studies on the Chemoautotrophic Iron 
Bacterium Ferrobacillus ferro-oxidans—II. 
Manometric Studies. M. P. SILveRMA: 
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WATER LEVELControl 
(-A ALTITUDE CONTROL 


et f Regardless of the size of the elevated tank, the Golden 
Anderson Altitude Control Valve automatically maintains 
a constant water level and prevents overflow. Available in 
sizes 2’’ to 36’’, this valve is normally housed in an under- 
- ground pit to protect from inclement weather 


Bulletin W-4B has complete technical data. 


1221 RIDGE AVENUE, PITTSBURGH 33, PA. 
Designers and Manufacturers of VALVES FOR AUTOMATION 
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D. G. Lunperen. J. Bact., 78:326 ('59). 
The physiological properties and iron-oxidiz- 
ing system of the obligate chemoautotrophic 
bacterium Ferrobacillus ferro-oxidans were 
studied manometrically using intact cells. 
Ferrous ions were oxidized at an unusually 
rapid rate; endogenous metabolism did not 
occur. The optimal conditions for the iron- 
oxidizing system were pH 3.0-3.6 and temp. 
37°C (although no growth occurred at this 
temp.). The oxidizing action of the cell 
suspensions increased with increasing concns. 
of ferrous ions in the range 50-500 umoles 
per Warburg vessel (that is 1,860-18,598 
ppm), although it had been found previously 
that conens. as high as 18,000 ppm decreased 
the rate of growth. During the oxidation of 
50 wmoles of ferrous ions, carbon dioxide 
was assimilated with an average efficiency of 
20.5 +4.3%. The rate of oxidation of iron 
was depressed by phosphate, even when pres- 
ent at a concn. of only 0.002M ; and by a cit- 
rate, the depression reaching a max. at a 
concn. of about 1*10°M. Ammonium, 
thiosulfate, di- and tetravalent manganese, 


cobalt, and nickel ions were not oxidized by 
this bacterium; elemental sulfur showed slow 
but significant oxidation, although the rate 
of oxidation was reduced when the flask was 
not shaken—WPA 


Some Bacteriological Aspects of Sewage 
Pollution of Bathing Beaches. B. Moore. 
Roy. Soc. Promotion Health J.,79:730 (°59). 
This paper is an address at an Isle of Wight 
meeting of the Royal Society of Health in 
which the author discusses the dangers of 
accepting bact. findings arising out of the 
general use of the coliform test in water 
examns. without a very full understanding 
of all the problems involved. In other words, 
the level of contamn. by fecal coli of a par- 
ticular sample of sea water cannot be judged 
in terms of drinking water standards; but 
considered in relation with a number of 
other factors it can be a useful guide in 
certain sanitary engineering projects. In 
considering the risks of bathing in sea water 
which is contaminated by sewage, it is not so 
much the fact that a certain pathogenic or- 
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The City of Henderson, Texas, gave a sizable boost 
to water pressures in its distribution system with the 
Birmingham recent addition of a 500,000-gallon elevated storage 

’ tank, 84} feet to bottom, fabricated and erected by 
Chicago Chicago Bridge & Iron Company. 

Greenville, Pa. The ellipsoidal-bottom structure increased the max- 
Houston imum pressure on Henderson’s distribution system 
New Castle, Del. from 65 to 90 pounds. n° 

. Henderson’s water distribution system serves about 
Salt Lake City 12,000 residents and several industrial firms. The city’s 
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IN gallons. 
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ganism is present in the sewage that is of 
prime importance but whether its presence 
there constitutes a potential danger to health 
as a practical proposition rather than a theo- 
retical possibility. A bathing beach may be 
condemned on aesthetic grounds with justi- 
fication, but condemnation on bact. findings 
without the fullest support from an intensive 
study by experienced epidemiologists is to 
be deprecated —BH 


The Significance of the So-Called Atypi- 
cal Coliform Bacteria in the Examination 
of Water. H. Hass « H. LANGELon. Arch. 
Hyg. u. Bakteriol. (Ger.), 142:401 (’58). 
The authors compared the no. of typical 
and atypical Esch. coli in 6,506 samples of 
water collected from the area controlled by 
the Hygiene Institute of Heidelberg. A total 
of 2,206 coliform strains was isolated and, 
of these, 68% were typical Esch. coli. Of 
the atypical coli strains present, 62% be- 
longed to the type E. [Citrobacter] freundii. 
A comparison between the general colony 
count and the coliform and coli contents was 
made, and a statistical correlation was found. 
Samples of water from sandstone wells which 
only rarely showed an increase in the colony 
count sometimes showed atypical Esch. coli 
which heralded the appearance of typical 
Esch. coli after heavy rain. The bact. re- 
sults were in accordance with what might 
have been expected from the topographic sit- 
uation. The authors conclude that the pres- 
ence of atypical Esch. coli is not so much an 
indication of fecal contamn. but serves as 
ground for objection to the water because of 
the knowledge which this bacterium implies 
—namely, that insufficiently filtered surface 
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A Handy Hydro-Mechanical Sampling 
Apparatus for the Bacteriological Exam- 
ination of Water. P. Kraus. Zentr. 
Bakteriol., Parasitenk. (Ger.), 172 :458 (’58). 
A simple app. is described which permits 
precise sampling of water from a deep well 
for bact. analysis. It is both guided and 
operated by a single cable and can be used 
with any sample bottle of convenient size, 
provided that this has a stopper that can 
be gripped by the jaws of the app. The 
paper is well illustrated by diagrams and 
photographs.—BH 


Evaluation of the Reliability of Coliform 
Density Tests. J. A. McCartny; H. A. 
Tuomas Jr.; & J. E. Detaney. Am. J. 
Public Health, 48:1628 (’58). The 2 gen- 
eral methods of estg. the coliform cont. of 
a water sample are the inoculation of multi- 
ple tubes of liquid medium to obtain the 
“most probable number” (MPN) or a direct 
colony count in a solid medium. There is 
a considerable error in the MPN estimate 
—for example, with 5 tubes for each dilu- 
tion, the figure may be 260% above or 70% 
below the true count. On the other hand, 
there are serious limitations with the direct 
colony count method—for example, the amt. 
of sample is very small, other organisms may 
be erroneously identified as coliform organ- 
isms, and there is possible inhibition of cer- 
tain strains when selective media and selec- 
tive techniques are used. The precision of 
plate counts in the range of coliform densi- 
ties investigated by the authors, however, 
was found to be at least 3 times as great as 
the MPN result. The direct count approach 
will give even more accurate results with 
the membrane filter technique-—BH 
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The Differentiation of Coliform Bacteria 
Isolated From Drinking Water. H. Hass 
& H. Mutter. Arch. Hyg. u. Bakteriol. 
(Ger.), 144:1 ('60). The IMViC reactions 
used to classify coliform bacteria isolated 
from water were not sufficient to identify all 
the species of Esch. (Citrobacter) freundti 
and Aer. (Cloaca) cloacae, types which 
occurred most frequently in the samples. 
Production of gas from glucose at 45°C, 
production of hydrogen sulfide, and lique- 
faction of gelatin are also important for 
routine differentiation. The scheme of classi- 
fication still common in water bacteriology 
must be adjusted to the modern classification 
of Enterobacteriaceae, which does not place 
the highest importance on lactose fermenta- 
tion. On the other hand, the classification 
of lactose-fermenting strains requires fur- 
ther investigation BH 


Microbiological Determination of Dilution 
of Mineral Sedimentation Waters in the 
Region of Surface Infiltration. M. 
SpurNny; M. DostaLtek; & J. JURANEK 
Prace ustavu pro naftovy vyzkum (Prague), 
9:81 (’58). The purity of these waters was 
measured by a coeff. of biochem. reduction, 
which is the ratio of sulfate-reducing bacteria 
to heterotrophic aerobic bacteria. The results 
thus obtained were similar to those where 
oxidation-reduction potential was measured. 
Hydrogen sulfide waters (31) were analyzed, 
mostly from the Gottwald region—CA 


SWIMMING POOLS AND 
BEACHES 


_ Purification and Disinfection of Bath Wa- 
ter. O. FiscHincer. Gas, Wasser, Waerme 
(Ger.), 12:97 (’58). The chem., phys., and 
bacteriol. requirements of swimming bath 
water are discussed and methods of treat- 
ment by coagulation and filtration are de- 
scribed. The author then deals with the 
principles and operation of disinfection by 
chlorine gas, hypochlorite, and chlorine di- 
oxide —W PA 


= 


Improvement of Quality of Water in 
Swimming Pools. Y. Kao. Tung Chi Ta 
Hsueh Hsueh Pao, 3:40 (’58). Water treat- 

ment to improve color and turbidity, and for 

hygienic purposes, was studied. In the swim- 
ming pool, the efficiency of water treatment 
within a certain limit is independent of the 
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alkalinity of the water medium. About 10 
g/l Als(SO,)s is used for coagulation; cor- 
rosion is reduced, if necessary, by use of 
NasCOs. CuSO, is used to reduce mold 
growth, and liquid Cl is applied for sterili- 
zation.—_C A 


Some Bacteriological Aspects of Sewage 
Pollution of Bathing Beaches. B. Moore. 
Roy. Soc. Promotion of Health J., 79:730 
(59). The justification for strictness in 
bact. requirements in water examn. is dis- 
cussed, along with the often unwarranted 
use of the coliform test on milk and sea 
water. It is useful in plotting the extent of 
contamn. associated with a bathing area and 
the effect of dilution, wind, and other fac- 
tors on sewage at an outfall point. Lab. 
and epidemiologic data on sewage-polluted 
sea water must be studied carefully before 
deciding upon the health risk of bathing in 
it. The risk of deciding whether such dis- 
eases as typhoid fever or poliomyelitis can 
be contracted by bathing must be viewed by 
reference to the overall picture of these dis- 
eases in the affected communities —PH EA 


Effectiveness of Iodine for the Disinfec- 
tion of Swimming Pool Water. A. P. 
Brack; J. B. Lackey; « E. W. LAcKeEy. 
Am. J. Pubi. Health, 49:1060 (’59). Iodine 
is more effective than chlorine and has no 
unpleasant side effects. Sampling methods 
and bacteriol. and chem. lab. methods of 
analysis are given.—C A 


Pool Water Clarity and Filter Perform- 
ance. Swimming Pool Age, 33:44, 80 (’59). 
Several types of diatomaceous earth filter 
used for the purification of swimming-bath 
water (including cylindrical element, leaf 
type, and vacuum filters) are described, and 
operational difficulties most commonly en- 
countered are enumerated. Filtration rates 
are discussed, and a rate of 1.5-3 gpm/sq ft 
of filter area is recommended as providing 
the most economical operation. Chlorina- 
tion and other chemical treat. methods <z 
reviewed briefly—WPA 


Chlorine, Ideal Pool Water Disinfectant? 
E. J. Laususcw. Swimming Pool Age, 32: 
26, 62 (’58). The chlorination of water in 


swimming baths is discussed from the poi 
of view of being the best method for t 
removal of health hazards to bathers. Fa 

seu 
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tors controlling chlorination—namely, its 
method of application, the source of chlorine, 
the influence of the pH value on its avail- 
ability, the concn. of org. matter in the 
water, and the presence of free residual 
chlorine—are considered. Preliminary chlo- 
rination before filtration is considered to be 
most satisfactory; but it is pointed out that 
care must be taken to avoid the escape of 
chlorine gas which would be detrimental to 
bathers. Regulations under state laws are 
reviewed and their variability noted; it is 
stressed that there is a need for uniformity 
in the regulations—IV PA 


Complex Analysis of the Water of Swim- 
ming Pools. W.N.GHELBERGET AL. I[giena 
(Bucharest), 8:1 (’59). An analysis of 4 
swimming pools was carried out at the be- 
ginning and at the end of the season by 
detg. the temp., dissolved O and O satn., the 
transparency at the Secchi disk, coloration 
according to the Forel-Uhle scale, the pH, 
the permanganate and Cl consumption, the 
NHs, the nitrites, and the no. of bacteria 


and coliforms. Based on the results, the 
following sanitation measures were sug- 
gested: the pools must be filled with water 
of the quality of drinking water; the water 
must be continually chlorinated ; if the water 
cannot be renewed daily, it must be recir- 
culated and treated ; CuSO, must be used for 
the elimination of algae; and the water must 
be checked regularly by a complex lab. 
analysis—C A 


Loss of Algicidal Chemicals in Swimming 
Pools. G. P. FirzGeratp. Appl. Microbiol., 
8 :269 ('60). Tests have been reported which 
were designed to demonstrate the adsorption 
of 4 quaternary ammonium compds., Cu 
compds., a quinone, 2 amines, and a pyrimi- 
dine on a diatomaceous filter aid (Celite) 
when contact for 1 hr at 23°C was used as 
adsorption period. The alga used for the 
toxicity studies (after adsorption of the test 
solns. on the filter aid) was Chlorella (Wis- 
consin strain). Among prepns. studied 
were: hexadecyltrimethylammonium bromide, 
( p-diisobutylphenoxyethoxyethy] ) dimethy1- 
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benzylammonium chloride monohydrate, 
(alkyl (C.—Cis) tolylmethy1) trimet hylammo - 
nium chloride, dodecylpyridinium chloride, 
2,3-dichloro-1,4-naphthoquinone, Rosin Amine 
D acetate, 5-amino-1,3-bis- (2-ethylhexy]) -5- 
methylhexahydropyrimidine, CuSQ,, Cu dihy- 
drazinium sulfate. The loss was between 
50 and >67% of the compd. in soln. Algi- 
cides should be added to swimming pools at 
frequent intervals—CA 


Determination of the Quantity of Oily 
Substances on Beaches and in Nearshore 
Waters. I. J. Foxwortuy & R. STONE. 
Calif. State Water Pollution Control Board, 
Publ. No. 21, 1 (’59). Oily substances of 
a tarry nature are found along California 
beaches. Methods for the sampling of such 
beaches and the estn. of the tarry substances 
therein are discussed. The tarry materials 
are collected, subjected to a Soxhlet expt. 
with CHCls, and the residue is weighed after 
distn. of the CHCls. Old deposits could be 
_ differentiated from fresh deposits by the facts 
that fresh deposits were sticky, soft, and 
pliable, and would leave an oily film on the 
finger. Old deposits did not exhibit these 
_ characteristics. Old sand-impregnated de- 
posits retained their shape and consistence at 

elevated temps. These old particles were 
denser than fresh ocean water and would 
_ sink, while the fresh particles were less dense 
and would float. Crude oil and material 
_ from an off-shore oil seep both took on an 

appearance similar to the tarry deposits after 
4 test weathering. Refined oils did not react 


in this manner. In these studies most 
beaches were found to contain =2 oz of oily 
material/500 sq ft of beach. The Santa 


Monica Bay area and the Coal Oil Point 
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area, both subject to pollution by oily mate- 
rials, contained >2 0z/500 sqft of beach. 
A sampling device to measure the oily sub- 
stances in the near-shore waters was devised. 
This consisted of a float from which was sus- 
pended a submersible pump. The pump dis- 
charge was filtered through excelsior pads 
and returned to the ocean. Preliminary tests 
showed the presence of less than 0.1 ppm 
of oily substances in the ocean water.—C A 


Water Treatment in Open-Air and Indoor 
Swimming Baths. H. Artz. LitBer. Wass. 
Abwass. Luft u. Boden (Ger.), 7:16 (’58). 
From a critical examn. of the requirement 
that a swimming bath water should be clear 
and hygienically satisfactory at every point, 
the author concludes that treated water 
should be introduced at the deepest part and 
not at the shallow part where addition of 
poln. is greatest. To avoid over-chlorination, 
he suggests that, when separate types of baths 
(diving, swimming, and nonswimming) are 
connected, chlorine should be added at the 
inlet and between the different baths in 
amounts such that the required excess is 
present at the end of each section. The fre- 
quently used method of separate recircula- 
tion of the water from each bath can then be 
avoided. The importance of correct design 
is emphasized—_WPA 


DAMS AND RESERVOIRS 


A Biological and Chemical Study of the 
Chew Valley Lake. C. HamMmerton. Proc. 
Soc. Water Treatment Exam., 8:87 (59). 
The purpose of the study was to record the 
biol. and chem. changes in the stored water 
during the early years of the new reservoir 
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Strong 
Steel Durable 
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Once it is in the ground, Armco 
Steel Water Pipe is there to stay 
for years and years. There is less 
chance of breakage and leakage 
than with any other kind of pipe. 

Because steel is ductile, it yields 
and deflects—is better able to with- 
stand shock loads. This ductility 
also eliminates breakage from vi- 
bration. In addition, shifting foun- 
dations don’t bother Armco’s 
flexible non-rigid joints. 

Specify Armco Steel Water Pipe 
and get the strength and durability 
you want and need. For complete 
information write to Armco Drain- 
age & Metal Produéts, Inc,, 6281 
Curtis Street, Middletown, Ohio. 
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and to make a detailed examn. of the prob- 
lem of biochem. stratification of this reser- 
voir. The principal changes that took place 
during this stratification were the disappear- 
ance of O, the liberation of NHs, PO,., SiOz, 
H.S, CHs, and COs, an increase in alky., 
and the appearance of Fe and Mn in soln. 
The principal cause for the stratification is 
_ the high content of org. matter in the bottom 
mud of the lake. A detailed biology of the 
lake during this study is given with the 
growths of 31 spp. Bacillariophyceae, 9 spp. 
Chlorophyceae, 1 spp. Xanthophyceae, and 
5 spp. Myxophyceae observed. Crustacea 
and chironomid midge flies were encoun- 


tered—CA 


Sanitary Rules for the Discharge of Rain 
and Snow Water into Water Reservoirs. 
S. S. Brioku & N. S. Gigiena i 
Sanit. (Moscow), 23:59 (’58). The article 
constitutes a review of the potential con- 
tamination of H.O supplies from rain and 
melted snow.—CA 


La’ _ Limiting Concentration of Metaphos in 
‘Reservoirs. E. V. LisovsKaya. Gigiena i 


Vol. 53, No.4 
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Sanit. (Moscow), 23:19 (’58). The rec- 
ommended limit of metaphos in water is 
0.02 mg/l, which is its lowest concn. de- 
tectable by odor. Nitrification is somewhat 
inhibited by 1 mg/l, and the BOD is notice- 
ably suppressed by 20 mg/l. While not 
affecting the physiol. functions of warm- 
blooded animals, a concn. of 20 mg of meta- 
phos per liter causes displacements of the 
functional state of the cerebral cortex, re- 
sulting in an increased latent period, a de- 
creased motor response of the conditioned 
reflexes, and the appearance of phase states. 
—CA 


Derwent Reservoir Project for Durham 
County Water Board and Sunderland and 
South Shields Water Company. /. Brit. 
Waterwks. Assn., 42:185 ('60). The first 
and largest project of the Derwent Scheme 
—namely, an earth dam across the river 
Derwent (a southern tributary of the river 
Tyne) on the boundary between Durham 
and Northumberland—is under construction. 
The complete Derwent Scheme, including 
the construction of the reservoir, water in- 
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This, believe it or not, is a wall mounted chlorinator. Its attractive appear- 
ance is our way of showing how proud we are of the advanced operating 
parts hidden behind the front panel. For example: This is the first wall 
mounted chlorinator ever to feature a single stack regulator. Simple, com- 
pact appearance belies the fact that it can handle up to 200 pounds per day 
of chlorine more accurately, dependably, and safely than any other chlo- 
rinator with the single exception of its big brothers. It is so completely corro- 
sion-proof in the right places that we have little hope of ever selling replace- 
ment units. In short, we have never been happier with any ez than 


we are with the new Series 3600 chlorinators . 


Should you wish to order one of these 

beauties sight-unseen, on our say-so, we 

can deliver immediately from warehouse 

stocks across the country. If not, your local 
F&P field office will gladly demonstrate the 
3600 Series at your plant, at your 
convenience. Call for an appointment. 

Or, write for complete information in 

Bulletin 70C3600. Fischer & Porter Company, 
941 Fischer Road, Warminster, Pa. 


FISCHER & PORTER COMPANY 
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GROSSELLERSHAUSEN, BE! GOTTINGEN, GERMANY « FISCHER & PORTER N.V., KOMEETWEG 11, THE HAGUE, NETHERLANDS ¢ FISCHER & 

PORTER Pty. LTD., 184 HANNA ST., SOUTH MELBOURNE, VICTORIA, AUSTRALIA. 
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FROM COAST TO COAST 
MORE CITIES REPORT: 


Denver—This 60-in. ID main was laid through 1° )9 Springfield, Mass.— This 22,000-ft. 42-in. ID sup- 
a tunnel and over the South Platte River. The YU y main is in its fiftieth year. Flow tests show, 
Water Department reports that despite a temp- according to the Municipal Water Works, “that 
erature range of 120 deg. “the pipe is in very steel lines with proper coatings will give very Jong 
good condition and is still giving satisfactory life as far as carrying capacity is concerned.’ 
service. 


1899 g el shout completely unde 
in.) 30-in. steel mai 
then the major portion of the water supply for It held—even before being supported as sho 
the cities of Paterson, Passaic, and Clifton has here. Could any other pipe material stand the gafj 
passed through these venerable pipes. 


sie 
9 
7 


for Strength 


. . Versatility 


‘Our old steel mains are still on the job” 


1 y) St. Louis—The steel main shown here being 189 New Bedford, Mass.—The service life of the 
installed was by no means the city’s first. They city’s 8-mile, 48-in. ID steel main has spanned 
laid a 7-ft. ID line nearly twenty years before. the years from horse-and-buggy days to the jet 
The Water Department reports “‘satisfactory pln ty age—with never a failure. 
service,” and expects the steel pipe to remain : 
on the job for many years to come. “a oa f 


The evidence is clear and overwhelming: large-diameter steel mains, properly pro- 
tected and installed, give upwards of fifty years of eminently satisfactory service. 

What’s more, steel pipe is not subject to the costly and annoying failures that 
plague pipe made of brittle materials. 

Remember: every single length of steel pipe is hydrostatically tested at the shop in as 
accordance with AWWA standards—usually to twice the working pressure. -_ 7 

Specify tar-enameled steel pipe for your next water main. a 


For information about our new bell-and-spigot pipe with rubber gaskets for fast, 
economical installation, contact the Bethlehem sales office 


7 
ig 
: BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Sales: Bethlehem Steel Export Corporation 
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takes, and an aqueduct from the reservoir to 
a new water treatment plant, capacity 32 
7 mgd, will be executed by the Sunderland 
and South Shields Water Co. for the joint 
benefit of the company and the Durham 
County Water Board. The ultimate net 
sd yield of the new reservoir is estd. to be 
26 mgd, and this will be shared equally by 
the two undertakings. The treatment plant 
will consist of sedimentation tanks, rapid 
sand filters, chemical storage, and dosing 
equip., storage facilities for treated water, 
wash water recovery plant, and _ sludge- 
disposal facilities. The Durham County 
Water Board will pump its share of the 
water to a high-level service reservoir. Both 
undertakings will provide their own storage 
facilities and distribution systems—WPA 


FLUORIDATION 


Five Years’ Experience With Fluoridation 
in Norway, Maine. A. H. Garceton. New 
England J. Med., 260:127 (’59). The town 
of Norway, Me., began fluoridation of its 


i ae supply in Oct. 1952. About that time 
191 children, 6-14 years old, were dentally 


-examnd., and a similar examn. was carried 
out in 1957. During that period, the avg. 
no. of decayed, missing, and filled permanent 
teeth was reduced by more than 4 among 
_ children aged 6-9 years, by more than 1 
among those aged 10-12 years, and by about 
aw among those aged 13-14 years. During 
‘the same period, the percentage of children 
aged 6-9 years who were entirely free from 
dental caries in permanent teeth more than 
-doubled—the actual percentages being 18.0 
in 1952 and 39.1 in 1957. There were not 
sufficient caries-free children in the 10-12 


_—-years age group to warrant any conclusions 


_ regarding an increase of freedom from caries 
in that group. The max. benefits of fluorida- 
tion occur when the fluoride is incorporated 
in the tooth enamel while it is being formed 
and, consequently, the younger children who 
had more of their teeth formed during the 
fluoridation period received greater benefit 
than did the older children —BH 


Fluorine Content of the Water Supply of 
the Kola Peninsula and Dental Caries of 
School Children. B. G. AFANAs’EV. Gi- 
giena i Sanit. (Moscow), 25:96 (’60). The 
F content of the surface waters ranges from 


(¢ d from page 92 P&R) 


0.04 to 0.16 mg/l. Dental caries are frequent 
in the children, especially those children who 
do not leave the district during the summer. 
—CA 


Fluoridation. A. S. Fremmine. Public 
Health Repts. (US), 74:511 (59). Prog- 
ress in fluoridation of water supplies in the 
US during the past 2 years is discussed, and 
the importance of water fluoridation is 
stressed. Research on the effect of fluorine 
concn. in water supplies on the incidence of 
dental caries is reviewed, and the present 
status of fluoridation in the United States is 
outlined. The effectiveness, practicability, 
and safety of administering fluorine in milk, 
bread, salt, or in tablet form as alternatives 
to the fluoridation of water are discussed.— 


WPA 


Fluoridation—The Experience in the Scot- 
tish Burgh of Kilmarnock. B. R. Nisser. 
Sanitarian, Lond., 68:259 (’60). The bene- 
ficial effects of the fluoridation of the water 
supplies of Kilmarnock, Scotland, one of the 
areas in Great Britain chosen to study fluori- 
dation, are discussed. The study is incom- 
plete, but results obtained so far indicate that 
the presence of 1 ppm fluoride in drinking 
water reduces the occurrence of dental caries 
—WPA 


Effect of Natural Fluorides on Caries In- 
cidence in Three Georgia Cities. IF. D 
Lewis Jr. & E. C. LeatHerwoop Jr. Public 
Health Repts., 74:127 (59). Savannah, Ga., 
using water containing about 0.38 ppm fiuo 
ride, asked what would be the additional 
reduction in their caries attack rate if the 
fluoride level were raised to the optimum 
To answer this question, the children in 2 
other cities were examnd: Macon, Ga., witl 
0.11 ppm fluorides, served as the source of 
baseline data; Moultrie, Ga., with 0.75 ppm 
fluorides (the min. concn. recommended in 
Georgia) would indicate the rate which 
might be expected if Savannah’s fluoride 
level were raised. The DMF rate at Moul- 
trie was 60.8% lower than Macon’s and 
39.1% lower than Savannah’s; Savannah's 
rate was 35.6% lower than Macon’s. If, 
therefore, Savannah would raise the fluoride 
level of its supply to 0.75 ppm, the city could 
gain an additional 39.1% DMF reduction.- 
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an adequate, permanent 
APCO (Cast Iron Water System 


Finest asset that your growing town can have is a dependable, 


se permanent waterworks system. 


When you extend your community’s water mains, make quality 
your watchword and save taxpayers’ money. Specify 


super CAST IRON PIPE 
It’s better by far than the Cast Iron Pipe that has served for 100 
years and more in 112 cities in the U.S.A. And cheaper by far in 

> long run costs than any substitute pipe you can buy. 


Investigate the APCO 
ALTITE, JOINT 
for the best connection 

you ever maket 


Write for your copy of 
APCO Catalog No. 54 


ALABAMA PIPE COMPANY 


A Division of Woodward /ron Company 
ANNISTON, ALABAMA Phone ADams 6-7601 


APCO Pipe is available in sizes 3” to 24” in modern long lengths. 
ALTITE®, bell and spigot, and mechanical joint. 


Sales Offices 
Chicago 3, 
122 S. Michigan Ave. 


New York 1, N. Y. 
350 Fifth Avenue 


Kansas City 6, Mo. 
Suite 950 1006 Grand Ave. 


Detroit 19, Mich. 
18505 W. Eight Mile Rd. 


South Gate, Calif. 
5335 Southern Avenue 


Orlando, Fla. 
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Oscar Gullans has been appointed 
assistant engineer of water purification 
for the Chicago Department of Water 
_& Sewers. James C. Vaughn has suc- 
ceeded him as chief filtration engineer 
at the South District Filtrati6m Plant. 


Morrison B. Cunningham has re- 
tired as superintendent of the .Okla- 
homa City Water department to take 
over the position of manager of the 
city’s Municipal Improvement Author- 
ity, which will develop a $62,000,000 
project for long-distance transmission 
of water to the city. He has served 
the Association as director (1948-51 
and 1955-56), vice-president (1953), 
and president (1954). He was pre- 
sented with the Fuller Award in 1949 
and became an Honorary Member in 


PERCOLATION AND RUNOFF 
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Taylor, formerly his 
been named acting 


1958. Frank S. 
assistant, has 
superintendent. 


Fairbanks, Morse & Co. announces 
the organization of a new water divi- 
sion, which will manufacture equip- 
ment for desalinization. John P. Hen- 
ebry has been appointed director of 


~ the division. 


Frank P. MacDonald has been ap- 
pointed president of Electro Rust- 
Proofing Corp., subsidiary of Wallace 
& Tiernan Inc. He was formerly vice- 
president and sales manager. 


Charles F. MacGowan, of Kansas 
City, Kan., has been selected as direc- 
tor of the Office of Saline Water by 
Stewart L. Udall, secretary of the De- 


(Continued on page 100 P&R) 


WHY USE _Twitt THE WATER YOU NEED 
TO CLEAN 
FILTER 
BEDS? 


H & T AIR-WATER 
WASH FILTERS use only 
half as much water as 


ordinary systems. Yet 
the air and water, to- 
gether, clean the filter 
bed more completely! 


We are the ONLY large, experienced manufacturer of Air-Water Wash Filters. In 
the past 45 years, we've made hundreds of successful installations. Get the money- 
saving facts about H & T AIR-WATER WASH FILTERS. 


SEND FOR BULLETIN 23-B 


HUNGERFORD & TERRY, INC. 
Clayton 5, New Jersey 
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EXETER, N. H., has a new STANDPIPE , 


When build, 
they have long-established 
habits of building soundly and 
lastingly. And Exeter, N. H., is 
no exception. The elm-shaded 
streets of the town display a 
succession of handsome coloni- 
al homes, sturdily constructed 
a century and a half ago. 


These same habits are strong 
in the minds of the towns- 
people today. Thus it was na- 
tural for them, when growth 
dictated a new 1,000,000 gallon 
standpipe, to specify steel. 


. built of STEEL 
to AWWA standards! 


Strenotn ... these are inherent qual- 
ities of welded steel construc- 

tion. Compare steeltanks with 
other types...you’ll see why 
_ “steel tanks store water best.” 
Economy ~ You can always specify steel 
tanks with confidence. 


TicHtNness 


Evasricity 


Lonc LIFE 


be More Than 10 out of 11 Water Storage Tanks Are 
= Constructed of STEEL 


STEEL PLATE FABRICATORS ASSOCIATION 
105 West Madison Street e« Chicago 2, Illinois 
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EMPLOYMENT INFORMATION 
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(Continued from page 98 P&R) 


partment of the Interior, Since 1954, 
MacGowan has been technical adviser 
and international representative of the 
International Brotherhood of Boiler 
Makers, AFL-CIO. 


_ Harold S. Buttenheim, editor emer- 
itus of American City Magazine, died 
-on Jan. 11, 1961, in Madison, N.J., 
at the age of 84. Cofounder of the 
present Buttenheim Publishing Corp.. 
he was editor of the magazine from 
(1911 to 1955. 


John Wallace Grant, chief chemist 
for the West Virginia Water Co., 
Charleston, W.Va., died on Jan. 13, 
1961, at the age of 57. Born in 1903, 
he received his A.B. from Glenville 
(W.Va.) State Teachers College and 
taught high school chemistry from 
1933 to 1942, when he joined the 
West Virginia Water Service Co. as 
laboratory assistant. 

A member of AWWA since 1945, 
he formerly served as chairman of the 
West Virginia Section. 


William D. Turner, consulting 
chemical engineer, died on Feb. 24, 
1961, in New York City, at the age 
of 72. Formerly head of the chemical 
engineering department at Columbia 
University, he had worked for the 
chemical firm of Airkem, Inc., from 
1943 to 1951, when he retired. He 
was a member of AWWA since 1931. 


Classified ads will be accepted only for ‘Positions 
Available’ or ‘‘Position Wanted.’’ Rate: $1.50 per 
line (minimum $5.00), payable before publication. 
Deadline for ad copy: first of month prior to month 
of publication desired. To place ad, obtain ‘Classified 
Ad Authorization Form” from: Classified Ad Dept., 
Journal American Water Works Assn., 2 Park Ave., 
New York 16, N.Y 


Positions Available 


Water Works Superintendent 


Professional engineer to manage municipal water and 
sewer utility for fast growing midwestern capital and 
university city of 135,000. In addition to its many 
cultural advantages, Madison is surrounded by large 
lakes affording natural recreational opportunities. De- 
pending on experience, beginning salary will be within 
the range of $10,140 to $12,420 a year. Highest 
ranking applicants on written examination will be 
invited to Madison for the oral interviews with travel 
expenses paid. Apply: Personnel Department, 404 
City-County Building, Madison 9, Wis. 


Overseas Position: Water supply, planning, 
and design engineer. Consultant to advise Peruvian 
Inter-Ministerial Committee of highly qualified sani- 
tary and hydraulic engineers in the development of a 
national water supply plan for Peru. Must be well 
qualified in broad planning aspects of small and 
medium-sized city water systems with particular em- 
phasis on design and financing, as well as administra- 
tion of large country plan. Must be able to work on 
high policy level. Headquarters: Lima, Peru. Salary: 
$10,000 to $14,000 (dependent on qualifications) plus 
allowances. Write Box AWA-2, Office of Public Health, 
International Cooperation Administration, Washington 
28, DX. 


1961 AWWA CONFERENCE 
DETROIT JUNE 4-9 


industries 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 


METERS + FEEDERS + CONTROLS / CONTINUOUS PROCESS ENGINEERING 
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Trench at 
Lowest Cost for 


WATER 
LINES: 


Slash costs on water line trenching 
with the new track model Ditch 
Witch . . . built to give you extra 
traction and flotation, with easy 
steering and high maneuverability. 
Its added weight suits it to frosty 
or rocky conditions. The crawler 
Ditch Witch does a straight-line job 
of trenching, digging from 4" to 
12” wide . . . up to 5° cover! 


12 HP Crawler Model M-322 CR 
shown here. Choice of track or 
rubber-tire in both 9 and 12 HP! 


DITCH WITCH 


rubber-tire models in other sizes from 7 to 30 
HP dig up to 16"' wide and up to 6° deep. The 
30 HP Hydraulic Drive K-1 is pictured below. 


Mfd. by 


Machine Wks., Inc. 
649 Birch St. © Perry, Okla. 
Call Collect: FE 6-4404 
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Index of Aduertisers’ 


Activated Carbon: 

Industrial Chemical Sales Div. 

Permutit Co. 

Activated Silica Generators: 

B-I-F Industries, Inc. 

Wallace & Tiernan Inc. 

Aerators (Air Diffusers): 

American Well Works 

Carborundum Co. 

Eimco Corp., The 

General Filter Co. 

Permutit Co. 

Walker Process Equipment, Inc. 

Air Compressors: 

Allis-Chalmers Mfg. Co. 

Worthington Corp. 

Alum (Sulfate of Alumina): 

American Cyanamid Co., Process 
Chemicals Dept. 

General Chemical Div., 
Chemical Corp. 


Ammonia, Anhydrous: 
General Chemical Div., 
Chemical Corp. 
Ammoniators: 
B-I-F Industries, Inc. 
eers 
Fischer & Porter Co. 
Wallace & Tiernan Co., Inc. 
Ammonium Slilicefiuoride: 
American Agricultural Chemical Co. 
Associations, Trade: 
American Concrete. Pressure Pipe 
Assn. 


Allied 


Allied 


Proportion- 


Cast Iron Pipe Research Assn. 

Steel Plate Fabricators Assn. 

Brass Goods: 

Anaconda American Brass Co. 

Hays Mfg. Co. 

Mueller Co. 

Brine-Making Equipment: 

International Salt Co., Inc. 

Calcium Hypochlorite: 

Olin Mathieson Chemical Corp. 

Calculators Hydraulic: 

Martin, Robert I 

Carbon Dioxide Generators: 

Ozark-Mahoning Co. 

Walker Process Equipment, Inc. 

Cathodic Protection: 

Electro Rust-Proofing Corp. 

Harco Corp. 

Cement Mortar Lining: 

Centriline Corp. 

Halliburton Co. 

Southern Pipe Div. of U.S. Indus- 
tries 

Chemical Feed Apparatus: 

B-I-F Industries, Inc.—Omega 

B-I-F Industries, Inc.—Proportion- 
eers 

Fischer & Porter Co. 

F. B. Leopold Co. 

Permutit Co. 

Precision Chemical Pump Corp. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Inc. 

Chemists and Engineers: 

(See Professional Services) 


Chlorination Equipment: 
B-I-F Industries, Inc.—Builders 
B-I-F Industries, Inc.—Proportion- 


eers 
Fischer & Porter Co. 
Precision Chemical Pump Corp. 
Wallace & Tiernan Inc. 


Chlorine Comparators: 
Fischer & Porter Co. 
Klett Mfg. Co. 

Wallace & Tiernan Inc. 


Chlorine, Liquid: 
Olin Mathieson Chemical Corp. 
Wallace & Tiernan Inc. 


Clamps and Sleeves, Pipe: 
James B. Clow & Sons 

Dresser Mfg. Div. 

Mueller Co. 

A. P. Smith Mfg. Co. 

Trinity Valley Iron & Steel Co. 


Clamps, Bell Joint: 

James B. Clow & Sons 

Dresser Mfg. Div. 

Clamps, Pipe Repair: 
James B. Clow & Sons 

Dresser Mfg. Div. 

Trinity Valley Iron & Steel Co. 
Clarifiers: 

American Well Works 
Dorr-Oliver Inc. 

Eimco Corp., The 

General Filter Co. 

Infilco Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Raw water color plunged 
from 90 ppm to 4 using 


N-Sol COAGULANT AID 


“Continuous application of N-Sol*, activated 
silica sol, enables a heavier floc to settle into 
the slurry pool and hopper. Without silica 
sol coagulant aid, oattling time would be 
doubled and filter water wouldn’t be clean’”’ 
... Paper Mill Supt. 

Water plants, industrial as well as munici- 
pal, throughout the country are experiencing 
economies and improved finished product 
because of the addition of activated silica sol 
in the water conditioning or treatment system. 

Write for samples of ‘‘N”’ silicate and re- 
actant to determine specific benefits. Jar test 
instructions are included. 

*Prepared with our “‘N’’ sodium silicate 
(41°Be at 68°F., 8.9% NazO, 28.7% SiOz) 
and reacting chemical at point of application. 


PHILADELPHIA QUARTZ CO. 
1142 Public Ledger Bldg., Philadelphia 6, Pa. 


PQ SOLUBLE SILICATE 


Associates: Philadelphia Quartz Co. of Calif. Berkeley & Los 
Angeles, Calif.; Tacoma, Wash.; National Silicates Limited, 


Trademarks Reg. U.S. Pat. Off. Toronto & Valleyfield, Canada 
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ANNISTON 


~The Story of Water 


Our Pilgrim forefathers and their American Indian neighbors con- 
veyed water in buckets or stone jars from springs or creeks. As the 
population increased, industries were started. Villages be:ame towns, 
towns became cities, small shops became great manufacturing plants. 
One of the basic things that made this possible was water. 

For domestic use and for industrial use, over 17,000 water distri- 
bution systems have been built — dams, reservoirs, filtration plants, 
sewage systems. Instead of the Pilgrim’s bucket and the Indian’s stone 
jar, now we simply open a valve! Our modern cities could not exist, our 
vaunted American manufacturing industries could 
not operate without the valves which control their 
water supply and the fire hydrants which protect 
them from fire. 

At M & H, we like to think that we have 
played an important part in the American Story 
of Water. For 34 years we have been making high 
quality, rugged and efficient valves and hydrants. 

Thousands of them are in service today in every 
State in the Union and in many foreign countries. 


(No. 11 of a series) 
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Coagulant Aids: 
Hagan Chemicals & Controls, Inc. 
Nalco Chemical Co. 
Philadelphia Quartz Co. 
Condensers: 
Allis-Chalmers Mfg. Co. 
Permutit Co. 
United States Pipe & Foundry Co. 
Worthington Corp. 
Contractors, Water Supply: 
Layne & Bowler, Inc. 
Controllers, Liquid Level, 
Rate of F 
Bailey Meter Co. 
B-I-F Industries, Inc.—Builders 
_ Fischer & Porter Co. 
Foxboro Co. 
General Filter Co. 
Simplex Valve & Meter Co. 
Copper Sheets: 
Anaconda American Brass Co. 
Copper Sulfate: 
Tennessee Corp. 
Corrosion Control: 
Calgon Co. 
Harco Corp. 
Nalco Chemical Co. 
Philadelphia Quartz Co. 
Southern Pipe Div. of U.S. Indus- 
tries 
Couplings, — 
Dresser Mfg. Div 
Southern Pipe Div. of U.S. Indus- 
tries 
Covers, Vault: 
Ford Meter Box 
Wachs, E. H., 7 
Diaphragms, 
Dorr-Oliver Inc 
Engineers and Chemists: 
(See Professional Services) 
Evaporating Equipment: 
Ozark-Mahoning Co. 
Permutit Co. 
Excavating Equipment: 
Charles Machine Works, Inc. 
Eimco Corp., The 
Feedwater Treatment: 
B-I-F Industries, Inc.—Proportion- 


Calgon Co. 
Hungerford & Terry, Inc. 
Nalco Chemical Co. 
Permutit Co. 
Ferric Sulfate: 
Tennessee Corp. aa 
Filter Materials: 
Anthracite Equipment Corp. 
Carborundum Co. 

General Filter Co. 
Johns-Manville Corp. 

Northern Gravel Co. 

Permutit Co. 

Stuart Corp. 


Filters, incl. Feedwater: 
B-I-F Industries, Inc.—Proportion- 


eers 
Dorr-Oliver Inc. 
Eimco Corp., The 
Permutit Co. 
Roberts Filter Mfg. Co. 
Ross Valve Mfg. 
Filtration Plant Equipment: 
B-I-F Industries, Inc.—Builders 
B-I-F Industries, Inc.—Omega 
Chain Belt Co. 
Eimco Corp., The 
Filtration Equipment Corp. 
General Filter Co 
Iden-Anderson 


Valve Specialty 


Co. 
Hungerford & Terry, Inc. 


Infilco Inc. 

F. B. Leopold Co. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Simplex Valve & Meter Co. 

Stuart Corp. 

Wallace & Tiernan Inc. 

Fittings, Copper Pipe: 

Dresser Mfg. Div. 

Hays Mfg. Co. 

Mueller Co. 

Fittings, Tees, Ells, etc.: 

American Cast Iron Pipe Co. 

James B. Clow & Sons 

Dresser Mfg. Div. 

M & H Valve & Fittings Co. 

Morgan Steel Products, Inc. 

Southern Pipe Div. of U.S. Indus- 
tries 

Trinity Valley Iron & Steel Co. 

United States Pipe & Foundry Co. 

R. D. Wood Co. 

Flocculating Equipment: 

Chain Belt Co. 

Dorr-Oliver Inc. 

Eimco Corp., The 


General Filter Co. 


Permutit 

Stuart Corp. 

Fluoride Chemicals: 

American Agricultural Chemical Co. 

General Chemical Div., Allied 
Chemical Corp. 

Olin Mathieson Chemical Corp. 

Ozark-Mahoning Co 

Tennessee Corp. 

Fluoride Feeders: 

B-I-F Industries, Inc.—Omega 

B-I-F Industries, Inc.—Proportion- 
eers 

Fischer & Porter Co. 

Wallace & Tiernan Co., Inc. 

Furnaces: 

Jos. G. Pollard Co., Inc. 

Gages, Liquid Level: 

Bailey Meter Co. 

B-I-F Industries, Inc.—Builders 

Fischer & Porter Co. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Inc. 

Gages, Loss of Head, Pressure 
of Vacuum, Rate of Flow, 
Sand Expansion: 

Bailey Meter Co. 

B-I-F Industries, Inc.—Builders 

Fischer & Porter Co. 

Foxboro Co. 

Jos. G. Pollard Co., Inc. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Inc. 


Gasholders: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Graver Tank & Mfg. Co. 
Pittsburgh-Des Moines Steel Co. 


Gaskets, Rubber Packing: 
B. Clow & Sons 
ohns-Manville Corp. 
Gates, Shear and Sluice: 
—_— Drainage & Metal Products, 
nc. 
James B. Clow & Sons 
Mueller Co. 
R. D. Wood Co 
Gears, Speed Reducing: 
DeLaval Steam Turbine Co. 
Worthington Corp. 
Glass Standards—Colorimetric 
Analysis Equipment: 
Fischer & Porter Co. 


Klett Mfg. Co. 
Wallace & Tiernan Inc. 


Goosenecks (with or without 
Corporation Stops): 

James B. Clow & Sons 

Mueller Co. 

Southern Pipe Div. of U.S. Indus- 
tries 


Hydrants: 

James B. Clow & Sons 
Darling Valve & Mfg. Co. 
M. Greenberg’s Sons 
Kennedy Valve + 

M & H Valve & Fittings Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co 


Hydrogen Ion Equipment: 
Photovolt Corp. 
Wallace & Tiernan Inc. 


see Calcium 


Hy pochlorite; 
Sodium Hy- 


Hypochlorite; 
pochlorite 


lon Exe ee Materials: 
General Filter Co. 
Hungerford & Terry, Inc. 
Nalco Chemical Co. 

Permutit Co. 

Roberts Filter Mfg. Co. 
Rohm & Haas Co. } 


Iron, Pig: 
Woodward Iron Co. a 


Iron Removal Plants: 
American Well Works 

General Filter Co. 

Hungerford & Terry, Inc. 
Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 


Jointing Materials: 
Johns-Manville Corp. 
Keasbey & Mattison Co. 
Leadite Co., Inc. 


Joints, Mechanical, Pipe: 

American Cast Iron Pipe Co. 

James B. Clow & Sons 

Dresser Mfg. Div. 

Southern Pipe Div. of U.S. Indus- 
tries 

Trinity Valley Iron & Steel Co. 

United States Pipe & Foundry Co. 

R. D. Wood Co. 


Leak Detectors: 
Aqua Survey & Instrument Co. 
Jos. G. Pollard Co., Inc. 


Lime Slakers and Feeders: 
B-I-F Industries, Inc.—Omega 
Dorr-Oliver Inc. 
General Filter Co. 
Infilco Inc. 
Permutit Co. 
Wallace & Tiernan Inc. 
Locators, Pipe & Valve Box: 
Aqua Survey & Instrument Co. 
W. S. Darley & Co. 
Jos. G. Pollard Co., Inc. 
Magnetic Dipping Needles: 
Aqua Survey & Instrument Co. 
W. S. Darley & Co. 
Meter Boxes: 
Ford Meter Box Co. 
Rockwell Mfg. Co. 
Meter Couplings and Yokes: 
Badger Meter Mfg. Co. 
Dresser Mfg. Div. 
Ford Meter Box Co. 
Gamon Meter Div., 

Corp. 
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FILTERING 


even when backwashing 


GFC Multi-Cell Filters 


no time lost 
~when backwashing GFC Multi-Cell Filters. 


while one cell is being backwashed, 
Ls the other cells provide: (a) Water for backwashing 


that cell with or without the use of storage 


‘Aun tanks or surface reservoirs. (b) Uninterrupted 


eS filtering to maintain a continuous flow to 


service lines. Other important features include 


_ low-cost installation and GFC’s patented non-clogging 


Plate’’ underdrains. Write for bulletins 
equipment data. 


: AERATORS FILTERS ° SOFTENERS ° CLARIFIERS 
FLASH MIXERS ° FLOCCULATORS ° PNEUMATIC CONTROLS 
ROTARY DISTRIBUTORS ° SLUDGE SCRAPERS 


984 
2 
tm 
WATER PROCESS EQUIPMENT AMES. 


Hays Mfg. Co. 

Hersey -Sparling Meter Co. 

Mueller Co. 

Neptune Meter Co 

Rockwell Mig. Co. 

Meter Keading and Record 
Books: 

Badger Meter Mfg. Co. 

Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey-Sparling Meter Co. 

Neptune Meter Co. 

Rockwell Mfg. Co. 

Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Calmet Meter Div., 
Corp 

Gamon Div., 
Cor 

Hersey- -Sparling Meter Co. 

Neptune Meter Co. 

Rockwell Mfg. Co. 

Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Bailey Meter Co. 

B-I-F Industries, Inc.—Builders 

Fischer & Porter Co 

Simplex Valve & Meter Co. 

Meters, Industrial, Commer- 
cial: 

Badger Meter Mfg. Co. 

Bailey Meter Co. 

B-I-F Industries, Inc.—Builders 

Buffalo Meter Co. 

Calmet Meter Div., 
Corp. 

Fischer & Porter Co. 

Gamon Meter Div., 
Corp. 

Hersey-Sparling Meter Co. 

Neptune Meter Co. 

Rockwell Mfg. Co. 

Simplex Valve & Meter Co. 

Mixing Equipment: 

General Filter Co. 

F. B. Leopold Co. 

Motors, Electric: 

Allis-Chalmers Mfg. Co. 

Marathon Electric Mfg. Corp. 

Worthington Corp. 

Paints: 

Inertol Co., Inc. 

Koppers Co., Inc. 

Plastics & Coal Chemicals Div., 
Allied Chemical Corp. 

Pipe, Asbestos-Cement: 

Atlas Asbestos Co. Ltd. 

Corp 
easbey & Mattison Co 

Pipe, Brass: 

Anaconda American Brass Co. 

Pipe, Cast Iron (and Fittings) : 

Alabama Pipe Co. 

American Cast Iron Pipe Co. 

James B. Clow & Sons 

Trinity Valley Iron & Steel Co. 

United States Pipe & Foyndry. Co. 

R. D. Wood Co 

Pipe, Cement Lined: 

American Cast Iron Pipe Co. 

James B. Clow & Sons 

Southern Pipe Div. of U.S. Indus- 
tries 

United States Pipe & Foundry Co. 

R. D. Wood Co. 


Worthington 


Meter Worthington 


Worthington 


Worthington 


Pipe, Concrete: 

American Pipe & Construction Co. 
Lock Joint Pipe Co. 

Vulcan Materials Co. 

Pipe, Copper: 

Anaconda American Brass Co. 


Pipe, Plastic: 

American Hard Rubber Co. 

Keasby & Mattison Co. 

Morgan Steel Products, Inc. 

Orangeburg Mfg. Co., Div. of The 
Flintkote Co. 

Pipe, Steel: 

Armco Drainage & Metal Products, 
Inc 

Bethlehem Steel Co. 

Morgan Steel Products, Inc. 

Southern Pipe Div. of U.S. Indus- 
tries 

Pipe Cleaning Services: 

Ace Pipe Cleaning, Inc. 

Centriline Corp 

National Power Rodding Corp. 

National Water Main Cleaning Co. 

Robinson Pipe Cleaning Co. 

Pipe Coatings and Linings: 

American Cast Iron Pipe Co. 

American Hard Rubber Co. 

Centriline Corp. 

Inertol Co., Inc. 

Koppers Co., Inc. 

Pipe Linings, Inc. 

Plastics & Coal Chemicals Div., 
Allied Chemical Corp. 

Reilly Tar & Chemical Corp. 

Southern Pipe Div. of U.S. Indus- 
tries 

Pipe Cutters: 

James B. Clow & Sons 

Ellis & Ford Mfg. Co. 

Pilot Mfg. Co. 

Jos. G. Pollard Co., Inc 

A. P. Smith Mfg. Co. 

Wachs, E. H., Co 

Wheeler Mfg. Corp 

Pipe Jointing Materials; see 
Jointing Materials 

Pipe ‘Locators; see Locators, 
Pipe 

Plugs, Removable: 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Potassium Permanganate: 

Carus Chemical Co. 

Pressure Regulators: 

Allis-Chalmers Mfg. Co. 

Golden-Anderson Valve Specialty Co. 

Mueller Co. 

Ross Valve Mfg. Co 

Pumps, Boiler Feed: 

DeLaval Steam Turbine Co. 

Pumps, Centrifugal: 

Allis-Chalmers Mfg. Co. 

American Well Works 

DeLaval Steam Turbine Co. 

a Pump Div. 
H. Wheeler Mfg. Co. 

LA. Chemical Feed: 

B-I-F Industries, Inc.—Proportion- 
eers 

Fischer & Porter Co. 

Precision Chemical Pump Corp. 

Wallace & Tiernan Inc. 

Pumps, Deep Well: 

American Well Works 

Fiese & Firsten er 

Layne & Bowler, 

Peerless Pump Div. 

Pumps, Diaphragm: 

Dorr-Oliver Inc. 

Wallace & Tiernan Inc. 

Pumps, Hydrant: 

W. S. Darley & Co. 

Jos. G. Pollard Co., Inc. 

Pumps, Hydraulic Booster: 

Peerless Pump Div. 

Ross Valve Mfg. Co 

Pumps, Sewage: 

Allis-Chalmers Mfg. Co. 


DeLaval Steam Turbine Co. 

Peerless Pump Div. 

C. H. Wheeler wae Co. 

Pumps, Sump 

DeLaval Steam Turbine Co. 

Peerless Pump Div. 

C. H. Wheeler Mfg. Co. 

Pumps, Turbine: 

Fiese & Firstenberger 

Layne & Bowler, Inc. 

Peerless Pump Div. 

Recorders, Gas Density, COs, 
SOs, ete.: 

Fischer & Porter Co. 

Permutit Co. 

Wallace & Tiernan Inc. 

Recording Instruments: 

Bailey Meter Co. 

B-I-F Industries, Inc.—Builders 

Fischer & Porter Co. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Inc. 

Reservoirs, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

Graver Tank & Mfg. Co. 

Pittsburgh-Des Moines Steel Co. 

Sand Expansion Gages; see 
Gages 

Sleeves: see Clamps 

Sleeves and Valves, Tapping: 

James B. Clow & Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Sludge Blanket Equipment: 

Eimco Corp., The 

General Filter Co. 

Infilco Inc. 

Permutit Co 

Sodium Aluminate: __ 

Nalco Chemical Co. 

Sodium Chloride: 

International Salt Co., Inc. 

Sodium Fluoride: 

American Agricultural Chemical Co 

General Chemical Div., Allied 
Chemical Corp. 

Sodium Hexametaphosphate: 

Calgon Co 

Sodium Hypochlorite: 

Wallace & Tiernan Inc. 

Sodium Silicate: 

General Chemical Div., 
Chemical Corp. 

Philadelphia Quartz Co. 

Sodium Silicofluoride: 

American Agricultural Chemical Co 

General Chemical Div., Allied 
Chemical Corp. 

Tennessee Corp. 

Softeners: 

Dorr-Oliver Inc. 

General Filter Co. 

Hungerford & Terry, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Softening Chemicals and Com- 
pounds: 

Calgon Co 

General! Filter Co. 

International Salt Co., Inc. 

Nalco Chemical Co. 

Permutit Co. 

Tennessee Corp. 

Standpipes, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

Graver Tank & Mfg. Co. 

Pittsburgh-Des Moines Steel Co. 


Allied 
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Darling 


B-50-B Hydrants 
are built 


for exceptional 


Packless ““O” ring seals (1) cut friction while assuring 
complete, permanent lubrication of operating mecha- 
nism. Ball bearings (2) reduce operating torque up to 
50%. Direct-acting rod (3) operates the main valve and 
drain valve without auxiliary components. 


An extra large barrel (4) delivers water at the nozzles 
without appreciable pressure loss. Multi-port draining 
(5) with positive flushing makes stoppage or freeze-ups 
virtually impossible . . . vou can depend on Darling. 


Darling B-50-B Hydrants are available in types and sizes 
for practically every installation. Write for Bulletin 5710. 


DARLING VALVE & MANUFACTURING COMPANY 
Williamsport 23, Pa. 


The Canada Volve & Hydrant Brantlord 7, Ontario, Coneda 
Vonnes Darling-France, 23 rve Mouchotte, St Mandé, Fronc 


GATE + BUTTERFLY + CHECK SPECIAL VALVES + FIRE HYDRANTS 
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Steel Plate Construction: 
Bethlehem Steel Co 

Chicago Bridge & Iron Co. 
Graver Tank & Mfg. Co. 
Morgan Steel Products, Inc. 
Pittsburgh-Des Moines Steel Co. 


Stops, Curb and Corporation: 
Ford Meter Box Co 

Hays Mfg. Co 

Mueller 


Storage Tanks: 


Strainers, Suction: 
James B. Clow & Sons 
R. D. Wood Co. 


Surface Wash Equipment: 
Golden-Anderson Valve Specialty 
Co. 


see Tanks 


Permutit Co. 


Swimming Pool Sterilization: 

B-I-F Industries, Inc.—Builders 

B-I-F Industries, Inc.—Omega 

B-I-F Industries, Inc.—Proportion- 
eers 

Fischer & Porter Co. 

4 Wallace & Tiernan Inc. 

Tank Painting and Repair: 

Koppers Co., Inc. 

National Tank Maintenance Corp. 

Tanks, Prestressed Concrete: 

Preload Co., Inc. 


Tanks, Steel: 
Bethlehem Steel Co. 
Chicago Bridge & Iron Co. 
Graver Tank & Mfg. Co. 

- Morgan Steel Products, Inc. 
Pittsburgh-Des Moines Steel Co. 


Machines: 


Hays Mfg. 
Mueller Co. 
A. P. Smith Mfg. Co. 


Tapping Machines, Corp.: 
Hays Mfg. Co. 
Mueller Co. 


Taste and Odor Removal: 

_ B-I-F Industries, Inc.—Builders 
B-I-F Industries, Inc.—Proportion- 

eers 

General Filter Co. 
Industrial Chemical Sales Div. 
Permutit Co. 
Wallace & Tiernan Inc. 


Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations) : 

Wallace & Tiernan Inc. 


Turbines, Steam: 
Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 


Valve Boxes: 

James B. Clow & Sons 

Ford Meter Box Co. 

M & H Valve & Fittings Co. 


Valve-Inserting Machines: 
Mueller Co. 
A. P. Smith Mfg. Co. 


ADVERTISERS’ PRODUCTS 


Valve-Operating Units: 
B-I-F Industries, Inc. 

Filtration Corp. 
Wachs, E. H., 

Wheeler, H., Nifg. 


Valves, Altitude: 

Allis-Chalmers Mfg. Co., 
Div. 

Golden-Anderson Valve Specialty Co. 

Ross Valve Mfg. Co., Inc. 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

— Mfg. Co., Hydraulic 
div. 

B-I-F Industries, Inc.—Builders 

James B. Clow & Sons 

DeZurik Cor, 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Mueller Co. 

Pelton Div., Baldwin-Lima-Hamil- 
ton 

Henry Pratt Cc. 

Rockwell Mfg. Co. 

R. D. Wood Co. 


Hydraulic 


Valves, Detector Check: 
Hersey-Sparling Meter Co. 


Valves, Electrically Operated: 

Mfg. Co., Hydraulic 
div. 

B-I-F Industries, Inc.—Builders 

James B. Clow & Sons 

Darling Valve & Mfg. Co. 

Golden-Anderson V ~<A Specialty Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Mueller Co. 

Henry Pratt Co. 

Rockwell Mfg. Co. 

A. P. Smith Mfg. Co. 


Valves, Float: 

James B. Clow & Sons 
Golden-Anderson Valve Specialty Co. 
Henry Pratt Co. 

Rockwell Mfg. Co. 

Ross Valve Mfg. Co., Inc. 


Valves, Gate: 

James B. Clow & Sons 
Darling Valve & Mfg. Co. 
Dresser Mfg. Div. 

Kennedy Valve Mfg. C 

M & H Valve & Fittings Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Hydraulically Oper- 

Allis-Chalmers Mfg. Co., Hydraulic 
Div. 

B-I-F Industries, Inc.—Builders 

James B. Clow & Sons 

Darling Valve & Mfg. Co. 

DeZurik Corp. 

Golden-Anderson Valve Specialty Co. 

Kennedy Valve Mfg. Co. 

F. B. Leopold Co. 

M & H Valve & Fittings Co. 

Mueller Co. 

Pelton Div., Baldwin-Lima-Hamil- 
ton 

Henry Pratt Co. 

Rockwell Mfg. Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Large Diameter: 

— Mfg. Co., Hydraulic 

James B. Clow & a 

x0lden-Anderson Valve Specialt Co 

Kennedy Valve Mfg. Co. . 

M & H Valve & Fittings Co. 

Mueller Co. 

Pelton Div., 
ton 

Henry Pratt Co. 

Rockwell Mfg. Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Regulating: 

Allis-Chalmers Mfg. Co., 
Div. 

DeZurik Corp. 

Golden-Anderson Valve Specialty Co 

Mueller Co. 

Henry Pratt Co. 

Rockwell Mfg. Co. 

Ross Valve Mfg. Co. 


Valves, Swing Check: 

James B. Clow & Sons 

Darling Valve & Mfg. Co. 
Golden-Anderson Valve Specialty Co 
M & H Valve & Fittings Co. 
Mueller Co. 

Rockwell Mfg. Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Venturi Tubes 

B-I-F Industries, —Builders 
Rockwell Mfg. Co. 

Simplex Valve & Meter Co. 


Waterproofing: 

Inertol Co., Inc. 

Koppers Co., Inc. 

Plastics & Coal Chemicals Div., 
Allied Chemical Corp. 


Water Softening Plants; see 
Softeners 


Water Supply Contractors: 
Layne & Bowler, Inc. 


Water Testing Apparatus: 

LaMotte Chem. Products Co. 

Wallace & Tiernan Inc. 

Water Treatment Plants: 

American Well Works 

Chain Belt Co. 

Chic Rng A & Iron Co. 

Dorr- liver 

Eimco Corp., 

General Filter Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Inc. 

Well Drilling Contractors: 

Layne & Bowler, Inc. 

Well Reconditioning 
Formation Testing: 

Halliburton Co. 

Layne & Bowler, Inc. 

Wrenches, Ratchet: 

Dresser Mfg. Div 

Zeolite: see lon 
Materials 
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Hydraulic 
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Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by AWWA Associate Members appears in the 
1959 AWWA Directory. 
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| R. D. Wood Co. 
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Florida City Plant 


SAVES TIME 


AND MONEY WITH 
HAGAN COAGULANT AID 


Robert Ankney inspects filter 


Vero Beach, Florida, Water Treatment Piant 


Quick case history—reading time 57 seconds 


The City of Vero Beach, Florida, has a 
6 mgd softening plant that draws water 
from six shallow wells. The plant for- 
merly used activated silica as an aid to 
coagulation. While results were satis- 
factory, the plant investigated other 
coagulant aids in the hope of increasing 
the efficiency of their operation. After 
exhaustive laboratory tests and plant 
trials, Hagan Coagulant Aid #47 was 
adopted as it is easy to apply, requires 
less storage space and only a minimum 
of supervision. A feed rate of only % 
ppm was set up for the Hagan Aid. 

A recent test showed that filters can 
be operated at 10% aboverated capacity 
for 230 hours with only a 4-foot loss of 
head; normal filter runs are of 200 
hours duration. 

Another saving showed up during a 


recent expansion, when Gee & Jensen, 
Consulting Engineers, incorporated 
feeding equipment specifically designed 
for Hagan Coagulant Aid #7 into their 
plans for the new plant. This equip- 
ment cost approximately one-fourth as 
much as equipment that would be 
needed for activating silica. 

Hagan Coagulant Aids are non-toxic, 
easy to handle, and produce a large, 
tough floc that speeds settling time and 
reduces carryover. They may be dry-fed 
or slurry-fed as desired. Write for Bulle- 
tin HSP 919 for information on the 
complete line of Hagan Coagulant Aids. 


HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PA. 
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ee HAGAN DIVISIONS: CALGON CO.; HALL LABORATORIES; BRUNER CORP. 


FACTORY- 
INSTALLED 
PIPING 


How to control with 


this simple, pe. 


This is the Modulair Type “P” rate-of-flow space and cost savings of the “P” controller. 
controller, for your filter efHuent piping. Compare them with your present method 
You install it almost as easily as a piece of flow control. No obligation. 
of pipe, and its design is so utterly simple 
that you have almost no maintenance cost. 
In fact, the minute you put this venturi- 
actuated, fully pneumatic controller to 
work, you get these new savings: 
1. No valve operator 
No water supply ~ 
No hydraulic valves 
No drive gears and linkage 
No “spaghetti” of complicated piping 
No pilot valve or valve shaft 


No leaky packing gland Note how Modulair flow controller requires 
No floor drain — 


very little space in filter effluent line. 


CANAD Wwe oto 


Almost no maintenance 
You save space, too, because the “P” 
controller has the shortest laying length of 


SIMPLEX 
any, in addition to being entirely preassem- 


bled, with all working parts enclosed. a division of PPAUDLER PERMUTIT INC. 
Send for our Bulletin 951, for details on Lancaster, Pennsylvania 
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Lexington, 
Kentucky 

q chooses 
DORRCO 
Perifilter 
System 

r new 12 MGD 


raw river 


water plant 


sulting Engineers: American Water Works Service Co., Inc., Philadelphia, Pa 


Lexington Water Company selected a Dorre 
PeriFilter System for its new Kentucky Rive) 
plant for two reasons: 


1. Construction and operating costs are lowe! 
because pre-treatment unit and filter are 
installed in the same tank with valves and 
piping greatly simplified. 

Expansion to an eventual capacity of 24 
mgd can be achieved by simply adding new 
units. 


Basic to the success of the system are the four 
Dorrco Hydro-Treators", each surrounded by 
an annular sand filter, which effectively 
remove turbidity and color. 

Situated on a bluff 345 feet above its river 
intake, this plant is unique in that it utilizes 
two service pump stations to lift the water, 
and an electric tram railway to carry opera- 
tors up and down the bluff. 

For further information on the efficiency 
of the Dorrco PeriFilter System write 
Dorr-Oliver Incorporated, Stamford, Conn. 
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Three County Commissioners from Ohio report: 


4 For economy and 
performance, Transite Water Pipe 
is still our main choice. py 


“Belmont was one of the many coun- 
ties that experienced a building and 
population boom. Fortunately, our 
officials had the foresight to recog- 
nize its ultimate effect on our water 
system and service. As early as 
1953, plans were made to meet fu- 
ture demands. Surveys were made 
.. operating men and engineers 
were consulted ... pipe materials 
investigated. 
“Tn 1956, we extended our water sys- 
tem 13 miles. The installation and 
operating economies are now a 
matter of record. The successful per- 
formance of the extension is attrib- 
uted to careful planning, helpful 
advice and, in part, to the selection 
of Transite Pipe. 


Belmont County, Ohio, Commrs. William H. 
Dorsey, Austin C. Furbee and Louis T. Salvador. 
“When we began designing another 
expansion of the system for 1960, 
our previous experience made Tran- 
site the main choice. The Belmont 
Water System now has 53 miles of 
Transite installed in rocky terrain 
and corrosive soils. The excellent 
performance of the first 13-mile sec- 
tion leads us to believe that Transite 
will provide economical maintenance 
and operation for many years.” 


For the full Transite® story, write Johns-Manville, Box 14, JA-4, New York 


16, N. Y. In Canada: 


THE WHITE PIPE THAT PROTECTS PRICELESS WATER 
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Port Credit, Ontario. Cable address: Johnmanvil 


JOHNS-MANVILLE 


TRANSITE PIPE 


a 
4 
F 
' 
é 
> 
af 
= 
; 
e. 


‘ 


